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EXTENSION OF PROVINCIAL BOUNDARIES.
In 1908 the Government of Canada proposed to ex

tend the boundaries of the Provinces of Ontario and 
Manitoba by the addition to each of a part of the 
territory of Keewatin, and to add to Quebec the ter
ritory of Ungava. In order to have the proposal car
ried out it was necessary to have it accepted by the 
provinces concerned, but at the time Manitoba and 
Ontario declined. Representatives of the former pro
vince desired to have settlement of other questions 
notably the amount of the annual subsidy, before ac
cepting the new territory, and Ontario felt that she 
was unfairly treated in the division, an extraordinary 
boundary line being run between her and the sister 
province to the west. At the session of parliament 
just ended, the provinces being agreeable, the pro
posed extension of four years ago has been enacted 
into law.

By the enactment Quebec receives 354,981 square 
miles and becomes the largest province or state in 
North America. Manitoba, the former “postage 
stamp” province, receives 178,100 square miles, and 
Ontario 146,400.

According to statistics published by the Depart
ment of the Interior, the three largest provinces now 
are Quebec, 706,834 square miles; Ontario, 407,262; 
and British Columbia, 357,600. These areas are, of 
course only approximate. The largest state in the 
Union is Texas, with 265,780 square miles, then fol
low in order of size California, with 158,360, and Mon
tana, with 146,080.

The additions to Ontario and Quebec extend im
mensely their prospective mining fields, and bring un
der the mining laws and regulations of these pro
vinces vast regions, which up to the present have been 
subject to the “order-in-council” regulations of the 
Dominion, there being no federal mines act.

The early construction of a railway to Hudson Bay, 
to which both of the great parties in the, House of 
Commons appear to be committed, will make readily 
accessible to the prospector and the explorer the re
gions surrounding our inland sea. It also seems likely 
that a branch line will be built from the Transcontin
ental Railway to James Bay, the southern extremity of 
Hudson Bay. The accessible prospecting and mining 
territory of Canada will thus be more than doubled. 
Both Ontario and Quebec should reap the benefit of 
increased mineral output.

At present Manitoba, Saskatchewan, and Alberta, 
unlike British Columbia and the older provinces, do 
not control the natural resources—land, timber, and 
minerals—within their borders, these resources being
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still vested in the Dominion. The same condition holds 
as regards Manitoba’s rights in the territory recently 
put within her boundaries. The government now in 
power at Ottawa is committed, however, to the policy 
of giving the natural resources to these three pro
vinces. The transfer will likely be made within a few 
years, and it will benefit both the mineral industry and 
the provinces. In Alberta, for instance, under pre
sent conditions there is the peculiar and unsatisfactory 
arrangement of the Dominion Government officials col
lecting royalty on the output of the mines, and the pro
vincial authorities making laws and enforcing them 
as regards the safety of employees, and so forth. Pro
vincial governments should be much more competent 
to look after the development and conservation of lo
cal natural resources than is a distant Federal Gov
ernment, especially one that has under its control so 
vast a country as Canada.

AMENDMENTS TO THE MINING ACT OF 
ONTARIO.

A bill has been introduced in the Ontario Legisla
ture by Hon. W. H. Ilearst, Minister of Lands, Forests 
and Mines, to amend the Mining Act of Ontario. These 
amendments do not make any radical changes in tak
ing up mining claims, but cover such points that have 
been found necessary in the administration of the Act. 
One of the changes is that where the first 30 days’ 
work required to be done on a claim falls due between 
the 16th of November and the 15th of April it may 
be postponed until the expiration of that period.

Another clause provides for the granting of jack- 
pine on a mining claim, on land not under timber li
cense or in a forest reserve, to the owner of the min
ing claim without payment of government dues. Ad
ditional requirements are made for surveyors, in sur 
veying a claim, for examining the ground to ascertain 
if there is any subsisting claim which conflicts with 
the claim being surveyed.

A number of amendments arc made to the parts of 
the Act relating to the operation of mines, to provide 
for the better protection of the workmen at mines, 
quarries and metallurgical works. Boys under the 
age of 17 are not permitted to be employed under
ground, and boys under the age of 14 are not al
lowed to be employed around any mine. The rules 
relating to the thawing of explosives are made more 
rigid and prohibit the keeping of fuse, caps, electric 
detonators, etc., in any thawing house. A new prin
ciple has been adopted in prohibiting the use of or 
dinary fuse in sinking shafts or winzes'. This is now 
made possible by the recent introduction of delay 
fuse which combines all the advantages of both for
mer methods of blasting. Crushing plants are al
lowed to be erected in connection with the shaft house 
provided there is a proper auxiliary exit. New rules 
have been formulated for the proper safeguarding of

all moving machinery and for the keeping of articles 
at the mines suitable for first aid to the injured.

Provisions have also been made for the removal or 
allaying of dust both in mills and working places un
derground. With the introduction of the hammer- 
drill the dust problem has become quite serious in some 
of the mines and will become more serious with the 
opening up of the quartz veins in the new gold camps 
Old mining countries have already taken steps to 
mitigate this danger, and it is well that Ontario is 
taking up this matter before the dreaded disease 
phthisis has made its inroads in the ranks of the 
miners. Another section provides that no person un 
der the influence of or carrying intoxicating liquor 
shall enter a mine or be in proximity to any working 
place on the surface.

Another section has been amended to make clear 
who are responsible for offences against the Act and 
to designate the amount of penalty for such offences

Provisions are also made that, where required for 
or in connection with the working of a mine or quar
ry, the owner may acquire the right to drain or bring 
in water through adjoining lands and construct roads, 
tramways and power lines through adjoining lands 
on compensation fixed by the Mining Commissioner.

INSPECTION OF EXPLOSIVES.
We regret to note that the session of the Dominion 

Parliament has come to a close without taking up the 
question of the inspection of explosives. Tb s neg 
lect is inexcusable. Even while Parliament was in 
session the country was shocked to hear of a prema
ture explosion near Fort Frances, where some 14 men 
while engaged on railway construction lost their lives. 
According to the report of the Chief Inspector oi 
Mines for Ontario 50 per cent, of the fatalities in the 
mines of Ontario for 1911 were due to explosives. The 
report further states :

“There has never been in Canada any legislatin'’ 
dealing with the inspection of explosives, which is a 
matter coming within the jurisdiction of the Federa1 
Government. At present anyone who has a substanc? 
that will explode may sell it, if he can get a buyer- 
Before the quality of the explosive is proven accident'* 
may result. It is not only the small dealer who needs 
inspection, but also the large producers. In the com 
petition for making sales and the desire for large pr°" 
fits, the grade of the explosive may not be kept up t° 
the standard. Improper mixing, improper proportion 
of ingredients, improper packing, all tend to render 
the explosive unsafe and to increase the accident rate- 
Old explosives that have been in storage for m°lL 
than a year are sometimes shipped into the less a<^ 
cessible camps in the winter time, and have to be use 
by the mining companies during the summer, as J1° 
others can be obtained. When an accident occurs no'v 
from an explosive, there is no way by which this eJ*
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plosive may be thoroughly tested, to ascertain where
in the fault lies.”

We would urge that the Explosives Bill be pre 
Pared during the recess and brought up at the next
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session at the earliest possible moment. In the mean
time all arrangements should be made by the Mines 
Branch to have the bill brought into operation at an 
early date after its passage.

CORRESPONDENCE
South Porcupine, April 8, 1912.

I'o the Editor The Canadian Mining Journal, 
Toronto, Ontario.

Sir,—I notice in your issue of April 1st an article 
by G. W. Thomson on the diamond drill results at 
the Pearl Lake mine. This article, while containing 
many points of interest, seems to me to be open to cri 
tmism on two grounds.

First, the method of taking and calculating sludge 
samples will probably lead to wrong conclusions.

Second, the assumption that the holes continue to 
depth at the angle at which they were started is also 
aPt to l)e incorrect.

The sludge is formed from the cuttings of the drill 
m, and consists of material in a more or less fine state 

0 division. During the time this material is being 
!'ut a portion of it is very finely ground and forms what 
Î" commonly known as slime. Due to the rotating of 

m drill rods this sliming process also takes place while 
m rising water is lifting the sludge to the surface, 
he water flowing from the top of the casing and car- 

j.'nig with it the ground material, passes through a 
'ox where the sludge is deposited. The finely ground 
‘.Uc’ge, in the form of slime, does not, however, have 
'me to settle, and passes off with the water. It can 

Readily be seen that the material which is left in the 
10x will not give a true sample of the formation passed 
'cough. The rising current of water will also have 

' concentrating action on the sludge, and thus give 
"milts which are misleading.

* be only way in which an accurate sludge sample 
be taken, is to collect all the water which comes 

lom the hole, thus getting the slimes as well as the 
^ands, or to have a sample cutter which will divert a 

nrl of the stream for the sample. In either case the

water should be evaporated or filtered, the residue con
stituting the sample.

Considering the results in Table 1, Mr. Thomson 
figures $8.20 over 10 feet in width, while in Table la 
he figures the sluge assays to give $8.50 over the same 
distance, which is apparently a good cheek. In order 
to obtain this latter result, however, he discards the 
assays between 50 and 375 feet as being possibly the 
result of a cave. Too much reliance can not, however, 
be placed on this assumption and it seems to me rea
sonable to take the assays as extending over the whole 
distance. Including these and following his method of 
calculation gives an average of $9.27 over a distance 
of 10 feet, which is considerably higher than the or
iginal figure. It should also be noted that the values 
in this hole were from a distance of only 350 feet from 
the surface, where the concentrating action would not 
be as noticeable as it would be in the deeper holes. 
In these the factor of error would probably be much 
greater.

There is also a probability of error in the assumption 
that the holes continued to depth in the same plane 
at which they were started. The character of the rock 
formation in Porcupine is such that one would expect 
decided changes in the dip of the holes. In surveying 
over twenty diamond drill holes of different depths 
and angles on the Dome property, not one was found 
which did not show considerable change. In one in
stance the end of a 1,300 foot, hole started at an angle 
of 69 degrees, was found to be 600 feet from its sup
posed location. Vertical holes are, however, found 
to be the ones which show the greatest changes, and 
unless the true angle is known, estimates of the widths 
of veins cut by these holes are apt to be incorrect.

Yours, etc.,
G. C. BATEMAN.

PERSONAL AND GENERAL
i ^r- Adams and Dr. Barlow were in Halifax recent- 

attending the annual meeting of the Mining So- 
Clety of Nova Scotia.
t Arthur P. Scott has been appointed superin- 

"lent in charge of the steel department of the Do- 
11,1011 Iron and Steel Co.

vr-. Tas. G. Ross, consulting mining engineer, of the 
u 1 .n Hersey Co., Ltd., Montreal, is in British Col- 

"a on professional business.
1 r- Norman II. Beaton, Denver, Col.: was in Toronto 

(,'"'T'y on business.
C.p i^’Arcy Weatherbee, M.I.M.M., Mem. Can. Soc. 
Sev las b°c°me a partner of the firm of Bainbridge, 
Î • aiour & Co., mining engineers, Salisbury House, 
"°"don, E.C.

Mr. R. W. Brock, director of the Geological Survey 
of Canada, attended the recent meeting of the Mining 
Society of Nova Scotia in Halifax.

Mr. Jay P. Graves, vice-president and general mana
ger of the Granby Consolidated Mining, Smelting and 
Power Company, will shortly return to Spokane, 
Washington, after having spent part of the winter in 
Southern California.

The Mining Magazine, published in London, Eng
land, recently mentioned the presence in that city o' 
Mr. W. IT. Trewartha-James, late general manager of 
the Tyee Copper Company, and Mr. Ernest Levy, mana
ger of the mines at Rossi and, B.C., of the Le Roi No. 
2, Limited, and in Silverton Camp, Slocan, B.C., of 
the Van Roi Mining Co., Ltd.



256 THE CANADIAN MINING JOURNAL April 15, 1912

Mr. Howard W. Dubois is making arrangements to 
start hydraulicking gold-bearing gravel at the Ques- 
nelle Hydraulic Gold Mining Company’s placer mine 
in Quesnelle division, Cariboo District, B.C., as soon 
as the season shall open. It was expected that the 
steel plate for paving part of the sluiceways would be 
in place by April 1st, so that no delay is looked for in 
connection with the work of substituting the high- 
carbon steel for the diorite boulders used last season.

Mr. Wm. Watson, vice-president and manager of the 
company owning the Mother Lode Gold Mine and 10- 
stamp mill at Sheep Creek, Nelson Mining Division, 
B.C., was expected to arrive at the mine late in March 
to commence preparations for the ensuing season’s 
mining and milling work.

Colonel John Carson and Mr. Samuel W. Cohen, 
president and general manager, respectively, of the 
Crown Reserve Mining Company, Limited, Cobalt, 
have gone to Europe for two months on business for 
the company.

Mr. W. E. Duncan, consulting engineer, formerly of 
Merritt, B.C., has removed his office to Vancouver, 
where he proposes to undertake mining engineering 
work.

Mr. M. C. H. Little, Cobalt, was in Toronto recently. 
Mr. Little is leaving Cobalt for the Sudbury district.

Mr. E. B. Paul, formerly M.P.P. for Cumberland 
County, has been appointed a Deputy Inspector of 
Mines, Nova Scotia.

Mr. W. J. Loring, of Messrs. Bewick, Moreing & Co.. 
visited California in March in connection with the 
development of the Plymouth Consolidated Mine.

Mr. J. B. Woodworth, mining engineer, Lyndhurst 
Avenue, Toronto, has recently returned from a pro
fessional visit to Arizona.

Mr. S. N. Graham, mining engineer, a graduate of 
the School of Mining, Kingston, who has had experi
ence both in Mexico and Canada, is taking an office in 
Toronto. His temporary address is in care of the 
Canadian Mining Journal.

Mr. D. H. MacDougall, assistant general manager 
of the Dominion Coal Co., has returned from a two 
months’ absence in England and Scotland.

Mr. J. R. Mclsaac, superintendent of shipping for 
the Dominion Coal Co., and the Dominion Iron and 
Steel Go'., has returned from a trip to England, after 
an absence of a month.

Mr. John A. Reid, mining engineer, is in Toronto, 
having returned from Mexico after a year’s residence 
in the State of Jalisco.

Mr. J. B. Tyrrell is leaving in a few days for an 
extended visit to the mining districts of southern Bri
tish Columbia.

Mr. J. Ë. McAllister, of New York, formerly gen
eral manager of the British Columbia Copper Com 
pany, has gone to England on a business visit.

Mr. Grant B. Schley, of New York, who is largely 
interested in the Britannia Mining and Smelting Com
pany, operating an important copper mine and con
centrating works in the vicinity of Howe Sound, B.C., 
recently visited the company’s property at Britannia 
Beach.

Mr. Herman C. Bellinger, a well-known metallur
gist, who has for years engaged in copper smelting in 
British Columbia, and who is> now general manager of 
the Great Cobar, Limited, with mines and smelting 
works in New South Wales, Australia, has been elect 
ed president of the Australasian Institute of Mining 
Engineers.

Mr. David King, in bygone years editor of “The 
Kootenaian” newspaper, published at Kaslo, Ains
worth Mining Division, British Columbia, and long 
active in giving publicity to information relative to 
the mines and mineral resources of Slocan District, now 
resides at Lake Ilopatcong. about 50 miles from New 
York.

Hugh Parke, manager of the Nipissing Mines, Co
balt, was in Toronto last month, on his way to Eng
land, wiience he went via New York.

GO WG AND A DURING 1911
By G. M. Colvocoresses.

Gowganda has been plodding along in a very quiet 
and unobtrusive manner and, in places at least, has 
made a steady progress.

When the effort to secure a railroad last spring 
failed and Gowganda was soon after separated from 
the outside world by fifty miles of wagon-road, ex
tremely uncomfortable for passengers throughout, 
and in many places almost impassable for either stage 
or freight ; every one who had the good fortune to be 
out of the camp was only too glad to forget about it 
altogether until such time as it might become more 
easy to visit and more agreeable to inhabit.

The working mines, although few and far apart, 
kept quietly on with their developments, and from 
the Miller Lake-0’Brien and the Millerett Mines a 
steady production was made, while small shipments 
came also from the following properties : Bartlett, 
Boyd-Gordon, Reeves-Dobie (concentrates), Calcite 
Lake and Canadian Gowganda. It is an unfortunate 
fact that these last-named properties did not operate

continuously or with much vigor throughout the en
tire year, but where one mine was closing down, an
other was nearly always starting up to take its place 
and the beginning of 1912 sees a production being 
made by the Mann Mines, the Hudson Bay, and the 
Powerful (all three of which should ship during 
1912), while the reopening of several properties is an
ticipated in the near future.

Aside from producing mines a certain amount of 
surface prospecting and underground development 
has been carried on in the various sections of the 
camp. At East Shining Tree and Wapoose there was 
considerable activity during May and June, and sev
eral good surface finds were made, while two com
panies sunk to a depth of more than fifty feet. How
ever, during July and August owners and prospectors 
completely deserted this district in order to try their 
fortunes at West Shining Tree.

South of Gowganda (near Smooth Water Lake), the 
Willing Mining Company is developing some claims
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under option and promise to give this section of the 
camp a thorough tryout. Northwest of Gowganda the 
Gamey-Thompson has been driving an adit drift 
which is intended to intercept their exceptionally 
promising vein at a depth of 150 feet. At date of 
writing this adit has not yet arrived under the ore 
shoot. Near Obushkong Lake the Hoinestake Mining 
Company has been working on some very strong veins 
carrying copper and silver with some gold values. 
1’his company has just installed a steam and com
pressed air plant and promises to push the development 
°f its property vigorously during the present year.

. On the Gowganda Ridge there was very little ac
tivity until December, when the Mann Mine was re
opened after several months of idleness, and almost 
immediately very excellent ore was produced from 
an open cut in the bottom of which the ore shoot has 
a length of close to 100 feet. This property had pre
viously found a good ore shoot on the 90-foot level 
and if provided with an adequate plant it bids fair 
to become the third steady shipper of the camp.

fn the Miller Lake district, the Northern Mining 
Company continued development work by hand and 
iound some ore on the 100-foot level and also in a

the last-named property, a narrow vein of very rich 
ore has recently been struck on the 150-foot level, and 
it, is to be expected that this company will ship before 
spring. The Calcite Lake has already made one ship
ment and prospects for future production would seem 
fairly good, while some encouragement was met with by 
both the Flynn and Bishop properties, and several new 
finds are reported on other claims in this vicinity.

The most important development of the year was 
made by the Miller Lake-0 ’Brien mine, which has 
opened up its vein system (entirely in the diabase) 
for a length of 500 feet and to a depth of 250 feet. 
The ore body has a maximum length of 300 feet on 
the 140-foot level and promises to be equally long on 
the 250-foot level. This has now been driven for over 
100 feet in most excellent ore, which bids fair to hold 
strong to a considerably greater depth. Also, on the 
lowest level, there are found a series of off-shoot veins, 
branching at nearly right angles from the main sys
tem and carrying good values into the wall for a dis
tance of 30 or 40 feet, possibly much further. Val
ues in this mine are still largely confined to the veins 
proper, which have a width of 2 inches to 5 inches, 
but a certain amount of milling ore is being opened up,

Main Shaft, Plant and Camps of Miller Lake-O’Brien Mine

I!

Second shaft which was sunk to a depth of 50 feet.
.he Canadian Gowganda reopened in the fall after an
^activity of more than a year and made some encour-
a8ing finds on the 58-foot and 100-foot levels, besides
Xvhich they produced eight tons of good ore which
"as shipped out in December. Here, also, it is a
question of providing a plant in order to carry on
.mining operations which the prospect certainly
Justifies. Stripping and a small amount, of sinking 
Was rW-
facefa 1 °ne on the Hart claims, and very extensive sur- 
sq0r| Work was carried on by the Olcott, near Flat- 
sluJJ^ke, where the regular net work of veins was 

Several of them carry cobalt and silver*h°wn up. 
11 sPots.

ca, °in’ Calcite Lake, the principal exploration was 
Calc') 0n ky the Ottawa-Gowganda, Flynn, Bishop, 

lte Lake and Powerful Mining Companies. On

more particularly on the lower levels. The mine is 
now equipped with an exceptionally complete sorting 
plant and also jigs and tables for concentrating the 
undersize from the grizzly. The O’Brien mine is pro
ducing two grades of ore, a high grade running close 
to 4,000 ounces per ton and a second grade averaging 
1,000 ounces per ton and the shipments aggregate 15 
to 20 tons per month.

At the Millerett mine, the first half of the year was 
largely devoted to the installation of a new mining 
plant and the construction of a ten-stamp concentrat
ing mill, which was put in operation the latter part of 
June. This mill has a capacity of from 900 to 1,000 
tons per month and has been running steadily since 
the day it started, having produced 120 tons of con
centrates, averaging considerably better than 1,000 
ounces to the ton.
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The underground work was largely confined to the 
diabase section of the property, where one vein was 
opened up to a depth of 200 feet and for a length of 
200 feet. The ore shoots in this vein have proved er
ratic and unlike the ore at the O’Brien mine, the bulk 
of the values is generally in the wall rock. In the 
aggregate, a considerable tonnage of gqod concen
trating ore has been blocked out as well as some high 
grade, which is hand-picked underground. The mil! 
is being fed, both from the development work in the 
diabase, and from the wall rock of the conglomerate 
vein, which furnished the high grade ore shipped in 
1910, and which has also been opened up to a depth 
of 200 feet.

A very interesting geological development was 
made while connecting up the underground workings 
of the Millerett mine, and this is shown by the ac
companying sketch. The long drift which passes 
through the property on the 70-foot level, starts at 
the east end in Keewatin greenstone and passes al
most immediately into the Huronian formation (Con
glomerate, Graywacke and Arltose) the contact dip
ping at an angle of 75 to 80 degrees toward the west. 
The Huronian formation has a width of 420 feet at 
this point and it is again terminated by the Keewatin 
The contact here is somewhat irregular, but appears 
to dip to the east at approximately 45 degrees. It 
seems highly probable, therefore, that the Huronian 
rocks were laid down in -a basin or gully of the older 
Keewatin and the maximum depth of the Huronian 
at this point may be assumed to he between 300 feet 
and 500 feet. The diabase sill rose from the east and 
the hanging wall contact with the Keewatin is very 
clearly defined, dipping at an angle of 30 degrees to 
the east. The diabase sill or flow extends on the sur
face for a distance of two-thirds of a mile westward 
from the contact, the thickness of this sill is not yet 
determined.

Reference to an article by Professor W. G. Miller, 
published in the Engineering and Mining Journal for 
September 30, 1911, will show a close parallel between 
the geological relations shown on the Millerett pro
perty and those which have been found to exist at 
Cobalt, but throughout the Gowganda and the Mont
real River districts, all the producing veins have been 
found in the diabase or (in one case) in the Huronian 
rocks above the diabase sill. Professor Miller states 
that at Cobalt, 85 to 90 per cent, of the production has 
come from veins found in the foot wall of the diabase 
sill, and it is strange that up to the present time, ab
solutely nothing has been found in the foot walls of 
the several diabase intrusions which carry silver in 
the Gowganda district. The Huronian rocks underly
ing the particular sill on which the O’Brien and Mil
lerett are located are very clearly defined less than 
a mile west of these properties, and the prospecting 
done there has so far had no good results. It would 
seem nevertheless that the claims thus located would 
merit particularly thorough development if Professor 
Miller’s theory as deduced at Cobalt is in any mea
sure applicable to the Gowganda district.

The total shipments from Gowganda during 1910 
and 1911 amounted in round numbers to 750 tons of 
ore and concentrates, containing 1,000,000 ounces of 
silver. At the present moment, the output of the 
camp is approximately 50 tons per month, containing 
60,000 ounces of silver. It is perhaps unfortunate for 
Gowganda that the steady shipments and the great 
part of the entire production has so far come from

only two mines, operating adjoining claims, and one 
of them owned by an individual and the other by a 
close corporation. The general public, which includes 
the majority of the investors or possible investors, 
lost all interest in Gowganda after the failure of the 
numerous stock companies that started operations dur
ing the boom, and no one takes much interest in the 
doings or fortunes of the two mines mentioned above. 
Some of the stock companies failed because they had 
explored their claims and found no pay-ore, but the 
great majority failed because they could not sell stock 
fast enough to satisfy the promoters, pay for their 
properties and do any mining work at the same time. 
Several well advertised and highly capitalized com
panies never had any claims at all and never did a 
single stroke of work as far as any one can find out, 
and many others merely owned a working option on 
their claims and as they were never able to complete 
paying the purchase prices, these have lapsed back to 
their original owners.

The operators at Gowganda look forward to better 
working conditions in the future. Next spring it is 
confidently expected that a serviceable wagon road 
will be built from Elk Lake to Gowganda, while at 
the same time, the T. & N. O. Railroad will construct

No. 1 Shaft, Power Plant and Mill, Millerett Mine

their branch to Elk Lake. After that is completed, 
Gowganda will be reached with ease in twenty-four 
hours from Toronto and the cost of freighting in and 
out of the camp will be cut in half. There are strong 
possibilities that a little lafer the T. & N. O. Railroad 
may extend further westward and pass through Gow
ganda, and then the conditions will be approximately 
the same as at Cobalt and Porcupine, and this camp will 
have an equal chance to stand or fall on its own merits.

As to its future prospects, nothing very definite can 
be said. All the way from Cobalt west beyond Shining 
Tree Lake, the same geological formations occur and 
the same geological conditions appear to repeat them
selves. Three hundred square miles of this area may 
properly be spoken of as the Gowganda district, and 
after eliminating the areas covered by Laurentian 
rocks, by muskegs and lakes and by heavy over-burden, 
there still remains one hundred square miles of dia
base, Huronian and Keewatin formation. On nearly 
every square mile. there has been at least one, and 
sometimes several discoveries of silver, and all this 
area may be classed as likely prospecting ground, al-
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though probably productive veins will be developed 
only in the intrusive diabase areas and in the portion 
of the Huronian and Keewatin formations immediately 
adjoining these intrusions. Of the 100 square miles 
mentioned above 4,000 acres or perhaps five square 
miles has been pretty thoroughly prospected and two 
veins have been developed, each of which has already 
produced more than 400,000 ounces of silver. The 
Millerett No. 1 vein is in conglomerate. Very little 
prospecting has ever heen done on this formation and 
no other silver bearing veins have yet been found, but 
there is every reason to assume that some good con
glomerate veins yet remain to be discovered. The 
Miller Lalte-0 ’Brien vein in diabase had not a remark
able surface showing, nor did the mine look particu
larly promising until after a year’s hard work. There 
were several other properties which looked better, 
Loth on the surface and on the 50-foot level, than the 
Miller Lalce-0 ’Brien, but the others stopped at that 
and no one knows anything more about them, while 
the O’Hrien kept right on and repaid the confidence 
°f owner and manager by earning 100 per cent, work-

which one can distinguish good veins from the others, 
and thorough underground work alone can determine 
the value of each special vein, on which the surface 
showings are sufficiently encouraging to warrant the 
expense required for their exploration.

There is not at present any reason to believe that 
Gowganda will provide any very big or remarkably 
rich mine, but there are good grounds for the opinion 
that several profitable mines may yet be developed, 
similar to the two which are steadily producing at the 
present time. Three other mines may become profit
able producers during 1912. Their development is 
not yet far enough advanced to make any positive 
statement, but their chances look good at the present 
moment, and there is always the possibility of “dark 
horses” coming to the front.

It can at least, be said that the future of Gowganda 
depends most of all upon the prospecting and develop
ment of the large area which is to-day absolutely idle. 
During 1908 and 1909, 7,000 claims were staked in 
the immediate vicinity of Gowganda and 2,000 more
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?n§ profit during 1911, with prospects of doing even 
Letter in 1912. The No. 7 vein on the Millerett also 
ln diabase showed a length of only 12 feet of silver 
!)re on the surface, while on the 150-t‘oot level there 
lls an almost continuous body of concentrating ore for 
a length of 250 feet and close to 100,000 ounces of sil- 
yer have been taken from this vein during the past 
°n months. Against these facts, it must be frankly 

admitted that some of the very best surface showings 
].Vf!re found to peter out altogether at a depth of 30 

l‘et to 50 feet and some properties which have been 
thoroughly developed, have certainly proved great dis- 
aPP°mtments. There does not seem to be any rule by

in the outlying districts, which are generally spoken 
of as part of Gowganda camp. The great proportion 
of these claims were quickly abandoned, for the most 
part with little or none of the assessment work com
pleted. About 2,500 claims still remain in good stand
ing and on most of these, leases have been secured, 
signifying that 240 days’ assessment work has been 
recorded on the claim. Much of this work was don? 
on contract, a good deal was slighted over and some 
of if entirely faked, so that very little is known as to 
the probable value of these properties, except that in 
several instances promising discoveries of silver were 
made and nothing done thereafter.
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Since the discovery of the camp, approximately 100 
claims (i.e., 4,000 acres) have been carefully prospect
ed by stripping and trenching and only a small frac
tion of this area has been the subject of underground 
work and operations to-day are confined to twenty- 
five claims.

The area on which mineral rights are still held is 
therefore considerably larger than the likely prospect
ing area which is practically all blanketted. Prospec
tors who do not own claims have no incentive to try 
their luck at Gowganda and owners who will not pros
pect or develop their claims are only a detriment to

this or any other district. To-day Gowganda fur
nishes a splendid illustration of the “Paralysis of 
Mining District by the Holding of Idle Claims,” a com
mon enough condition, most ably written up by Mr. E. 
B. Kirby in 1909.

The hope of Gowganda is that as transportation fa
cilities and other conditions improve, the great idle 
area will be gradually but thoroughly explored and 
the result of this exploration, judging by the record of 
the camp to date, should be the development of sev
eral small or medium sized mines whose aggregate sil
ver production would make a very respectable total.

DECREASE OF VALUES IN ORE SHOOTS WITH DEPTH
*By Reginald E. TIore.

The paper read by Mr. F. L. Garrison at the March 
meeting of the Canadian Mining Institute, being on a 
subject of vital importance and containing comments 
on a large number of well-known deposits, invites dis
cussion. All will doubtless agree with his statement 
that payable deposits do not usually persist in great 
depth. The history of mining operations is quite clear 
on this point. Most of the known deposits which were 
rich enough near the surface to be mined profitably are 
at a depth of a few hundred or a few thousand feet, 
unprofitable, either on account of decrease in values 
or increase in cost of mining. In the great majority 
of cases it is decrease in values rather than increase 
in cost that results in abandonment. That there are 
deposits containing rich ore at depth and little or 
none at or near surface is* quite probable ; but they 
are not likely to be discovered. They who have ex
plored deposits in the belief that increased values 
would be found at depth have good reason to con
clude that such is not a common occurrence.

The term “deep mining” has a significance varying 
according to the district under consideration, and a 
general discussion of the subject presents many dif
ficulties. I will not attempt to deal with the larger 
subject, but will simply add some notes on deposits 
in Michigan and Ontario recently studied. The copper 
mines here in Houghton County, Michigan, include 
some of the deepest mines in the world. The Por
cupine and Cobalt deposits are of particular import
ance to Canadians. Some observations on these three 
districts may, therefore, be of interest to members of 
this Institute.

The deposits in the districts mentioned are very 
different ; but they have some features in common. 
The ore in each case is the native metal—Michigan 
copper, Porcupine gold and Cobalt silver. All are of 
about the same age, being in rocks generally called 
Pre-Cambrian. The Michigan copper deposits are in 
the series of volcanic and sedimentary rocks which is 
known as the Keweenawan. The Cobalt silver de
posits are in Keewatin, Huronian and Keweenawan 
rocks, and were probably also formed in Keweenawan 
time. The Porcupine gold deposits are in Keewatin 
and Huronian rocks and were probably formed dur
ing the Huronian period. All three districts are in 
glaciated areas and except for changes coincident with 
change in character of enclosing rock the ore at depth,

so far as shown by development, is composed of the 
same minerals and is in all respects very similar to 
the ore found in the same deposits near the surface.

In several respects, however, the deposits differ. 
The Michigan copper deposits are in bedded rocks. 
The richest ore is a coarse conglomerate averaging 
15 feet in thickness. All the others being worked are 
the amygdaloidal upper parts of bedded volcanic 
rocks. The copper in both types of rock is partially 
in the form of a filling and partially as a replacement 
of rock constituents. The Cobalt silver deposits are 
chiefly in the form of very small vertical veins of 
rich ore on either side of which there is some silver 
in minor fractures in the wall rock. The enclosing 
rocks are seldom schistose and comparatively few of 
the fissures which have been filled with ore show signs 
of extensive differential movements. The rocks have 
been much fractured, but the individual fractures are 
not extensive. The Porcupine gold quartz deposits 
are in rocks that have been much crushed and altered. 
The region has evidently been very extensively fis
sured and some of the individual fissures were long 
and probably deep.

The deposits in the three districts are therefore of 
very different types. The origin of the spaces which 
were filled with ore was entirely different, and it is 
probable that there was little in common between the 
ways in which the ore was deposited in the three dis
tricts. The Michigan copper deposits persist to depths 
of thousands of feet. The Cobalt silver ore shoots 
are commonly but a few hundred feet deep. The Por
cupine gold deposits have not yet been extensively 
developed. From their character it is likely that the 
gold mines will be deeper than the silver mines, but 
the extent of individual ore shoots is yet unknown.

•(-Michigan Copper Mines.
There are at present in Michigan 19 mines, which 

are producing large quantities of copper, and a few 
others which are producing small quantities. Many 
of the mines are over 2,000 feet deep on the inclina
tion of the lodes, which varies from 37 to 73 degrees, 
and three mines have workings which are over one 
mile down on the dip. The deep mines-are the Tam- 
arack and the Calumet & Hecla, which are on the 
Calumet conglomerate lode, and the Quincy, which is 
on the Pewabic amygdaloid lode. The Calumet lode 
dips at 38 degrees near surface and at 37 degrees 30

♦Mining Geologist, Houghton, Mich.
fA description of these mines will be found in volume on Mineral Resources of Mfchigan, 1812, Michigan Geological Surve
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minutes at depth. The Pewabic lode dips at 54 degrees 
at surface and flattens more or less gradually to 38 
degrees at a depth of one mile.

The Tamarack mine has five vertical shafts which 
have respectively the following depths : 3,409 feet,
4,355 feet, 5,253 feet, 4,450 feet, and 5,308.5 feet. No. 
5 is the deepest vertical shaft in the world. From No. 
3 shaft workings a winze started at a vertical depth 
of 5,223.5 feet has a further depth of 335 feet on the 
dip of the lode. The bottom of this winze is therefore 
5,430 feet vertically from surface. The ore in the deep 
workings averages about 19 pounds copper per ton. 
To mine this without making new openings costs about 
12 cents per pound. To continue openings further 
brings the cost up to 15 cents. At present the price of 
copper is 14 5/8 cents, and whether the mine will be 
in the future worked to greater depth depends upon 
conditions which cannot be safely predicted. The se
vere pressure at great depth results in crushing, and 
adds materially to the cost of mining. The ore at the 
lower levels is below the average grade, and we have 
here therefore a deposit which has decreased in value 
with depth, but has been profitably worked to a ver
tical depth of one mile, and which at greater depth 
contains ore which if near the surface could be pro
fitably mined. Further development work has been 
discontinued because the openings recently made do 
not point to an improvement in values. Whether or 
not there is richer ore at still greater depth will re
main unknown, unless it is found that the low grade 
ore can be profitably mined.

The Calumet and Hecla Mining Company is mining 
the Calumet conglomerate lode from nine shafts, one 
vertical, seven following down on the dip of the lode 
from surface, and one inclined shaft or winze starting 
below the 57th and running 1,588 feet parallel to the 
lode, but at an inclination of only 22 degrees. The 
vertical shaft is 4,900 feet deep. The seven incline 
shafts have respectively the following depths—6,155 
feet, 7,995 feet, 6,186 feet, 7.465 feet, 7,570 feet, 6.102 
feet and 7,529 feet measured on the incline starting 
at 38 degrees and changing to 37 degrees 30 minutes. 
Some of these shafts are being deepened. The others 
have been bottomed at the boundary between this pro- 
Perty and the Tamarack. The ore now being mined 
18 lower grade than that found nearer the surface The 
°ompany did not in the early days publish statements 
°f the values contained in the ore mined. It was much 
richer than -that now being taken from the deep 
workings. In 1900 the ore mined averaged 3 per cent. 
e°pper, but the workings below the 57th level in the 
Northern part of the mine yielded ore of much lower 
Srade. The average yield for ore mined in 1910 was 
' 1.12 pounds per ton. The decrease has- not been by 
c*py means a gradual one, and there are parts of the 
mine where payable ore was not encountered until 
jïreat depth was reached. On the whole the Calumet 
mje shows a falling off in values with depth ; but is 

7 On ')e'n£ very profitably worked at a depth of over 
i ,U()0 feet on the dip of the lode. Actual figures show- 
nf? values in all parts of the mine are not available ; 
mt according to Dr. A. C. Lane and others the lode 

v as at its best at a depth of 2,000 to 3,000 feet. We 
j ave.> therefore, an increase with depth for 2,000 feet, 

axlmum values to 3,000 feet, and then decline to 
y eater depth. Neither increase nor decrease were 

m'y regular, and the figures given there are only 
'1 Pr°ximates.

The Quincy is mining the Pewabic lodes by four 
inclined shafts, three of which, No. 2, No. 6 and No. 7, 
are over one mile deep on the dip of the lode. No. 
8 is nearly one mile deep. Excluding virgin terri
tory north of No. 8 shaft the bottom of the mine has 
reached an average depth on the dip ol the lode of 
about 5,200' feet. If the copper contents continue to 
be as good as at the deepest present workings, the 
lode will, without doubt, be profitably mined to much 
greater depth. The ore now being mined yields 16 
pounds per ton. In some of the workings near sur
face there was mined in the early days ore which 
contained a much higher percentage of copper. As 
in the case of the Calumet lode the general statement 
can be made that there has been.a decrease in values 
with depth. The ore being mined at a depth of one 
mile is not as rich as the ore which was taken from 
the upper workings. It must not be inferred, how
ever, that the decrease is a gradual one. There are 
levels at which the ore is not as good as that at the 
deepest workings, and there are splendid ore -bodies 
at a depth of 4,000 to 6,000 feet, which in the upper 
levels show comparatively low values.

Instead of a single lode there is, at the Quincy mine 
a zone about 300 feet thick, in which there are sev
eral lodes. These vary considerably in different parts 
of the mine. For the most part they run parallel to 
one another and are separated by trap. In places they 
come together. There is commonly one lode that is 
better than the others and is known as the “main” 
lode. As the workings are continued this “main” 
lode becomes lower in values than one of the “east” 
or “west” lodes. What is known as the “main” lode 
in workings from one shaft is not called the main 
lode in another part of the mine. In places there are 
four parallel lodes- being worked at once.

At the Quincy, therefore, the conditions are such 
that there is a greater chance than usual of finding ore 
shoots which are rich at depth ; but not at surface high 
enough in values to tempt investigation. In mining 
one lode cross-cuts are frequently made and diamond 
drill holes bored into foot and hanging walls. This 
practice has resulted in the discovery of numerous 
ore shoots at great depth. Such lodes, richer at depth 
than at the surface might forever have remained un
discovered if they had not been situated within a 
short distance of a lode which was rich enough near 
surface to be profitably mined.

Cobalt Silver Mines.
At Cobalt there are no very deep mines. The ore 

shoots which outcrop at surface have failed suddenly 
in values at a depth of a few hundred feet. Similar 
ore shoots have been found which do not outcrop, 
and it is probable that others will be found by under
ground exploration. The ore is very rich "and the 
veins are remarkably numerous. On either side of the 
rich veins there is usually a few feet of profitable low 
grade ore. Naturally, therefore, there is very good 
reason to expect that lateral exploration will" result 
in the discovery of very large quantities of ore. 
\Y hether or not there are ore shoots at great depth is 
unknown and not likely to be determined in the near 
future. It will take many years to develop and mine 
the ore that is within 500 feet of the surface. Very 
important changes take place in the ore shoots before 
this depth is reached, and it is to these changes that 
the following notes refer.
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At Cobalt it has been found 'that the silver veins 
show remarkable dependence on the rock which en
closes them. Most of the ore shoots are in Huronian 
sediments and do not continue without marked change 
of values down into the underlying Keewatin. Many 
ore shoots lose their values suddenly before the con
tact is reached. Along the so-called “west ridge,” 
where are located the Hudson Bay, Trethewey, Buf
falo, Coniagas and some of the Nipissing workings, 
the ore that has been mined has come almost entirely 
from shoots near the base of the Huronian sediments. 
The deposits showed rich ore outcropping where the 
conglomerate is thin just east of outcrops of Keewa
tin rocks. Exploration by vertical shafts proved that 
the ore shoots do npt usually continue down into the 
Keewatin rocks ; but that they pitch to the east par
allel to the contact between the Huronian and Kee
watin. In the Huronian series itself the shoots often 
lose values suddenly with depth ; but quite similar 
variation in silver content is found laterally. The 
ore from the deeper workings is quite like that at the 
outcrops, and there is little to suggest that the ore 
shoots are genetically related to the present surface. 
There has been apparently no important migration of 
silver since the surface was swept clean of decom
posed rock by the glaciers. It is not unlikely, there
fore, 'that where the Huronian series is thick there are 
silver veins similar to those which outcrop where the 
conglomerate is thin. It is probable that the Huronian 
is in places 500 feet thick and rich silver viens are not 
unlikely to be found in the lower half of the sedi
ments where this thickness is found. It seems that 
the Keewatin rocks have determined the localization 
of the ore shoots in the overlying sediments, and the 
ore thus far mined has practically all come from 
within 200 feet of the Keewatin. It is not to be con
cluded from the above that ore is being mined only 
from the Huronian. Ore is also being mined from the 
Keewatin, and it is quite probable that many more 
deposits will be found in these older rocks. The 
point which I wish to emphasize is that the ore shoots 
in the Huronian are mostly within 200 feet of the 
Keewatin and pitch with the contact and generally 
fail at or near the contact.

Of deposits in 'the diabase it is characteristic that 
the ores are similar to one another and differ from 
those in the other rocks by containing a comparatively 
small amount of the arsenides of nickel and cobalt. 
The deep parts of an ore shoot as in the other rocks 
are of quite similar character to the surface ore. The 
values fail suddenly vertically and laterally. There 
is no apparent dependence on the present surface. 
Some veins have been followed down from Keewatin 
rocks into the Keweenawan diabase. At the Nova 
Scotia the character of the ore was different in the 
the two formations. In the Keewatin greenstones it 
contained much smaltite, while in the underlying dia
base there was little. The ore shoots in the diabase 
at this mine are richer; but have not been found to 
hold with depth.

At the Temiskaming mine below the fifth level 
Keweenawan diabase has been encountered, and two 
of the veins which were productive in the Keewatin 
have failed at the contact. The diabase below the 
workings on the other productive veins has not yet 
been explored. The workings at the Temiskaming 
mine are the deepest at Cobalt, and it is interesting 
to note that the ore shoot's in the deepest workings 
in the Keewatin are at least as rich as those near the
+Mining and Scientific Press March 18 th, 1911 
* Annual Report Hoi linger Golc Minie, 1910 
♦♦Canadian Mininf Journal, Jan. 1st, 1912, pp. 16-8.
♦♦♦Canadian Mining Journal,.Nov. 1st,31911,app. 697-699.

surface.
There are cases where rich veins in Keewatin rocks 

have failed suddenly at a depth of a very few feet, 
and most of them have failed at less than 200 feet. 
The changes vertically are, however, not more marked 
than the changes laterally. One rich vein in Keween
awan diabase at the Kerr Lake mine, described by S. F. 
Emmonsf failed very suddenly at a depth of 350 feet 
and further exploration did not show any change in 
formation. Another rich vein in diabase failed when 
the contact with the Keewatin was reached.

While there are some exceptions it can be stated as 
characteristic of the silver veins at Cobalt that the de
crease in values with depth is coincident with change 
of formation. For ore shoots in any one formation it 
may be stated that values change very markedly ver
tically; but just as markedly laterally. The changes 
in value with depth have apparently not been de
pendent in any way on the present topography. Some 
shoots fail a few feet from surface and some continue 
for 100 or 200 feet. Many ore shoots do not outcrop.

Porcupine Gold Mines.

The deposits at Porcupine have not yet been de
veloped to any considerable depth ; but it may be of 
interest to call attention to some of the characteristics 
of the deposits which have a bearing on the question. 
The veins exposed have all been glaciated and there 
has been apparently practically no alteration since. 
The ore looks remarkably fresh at the surface and 
samples taken a few inches from the surface show 
very little more alteration than those from a depth of 
200 feet. There is no good reason to believe that the 
character of the ore has been determined by the pres
ent topography, and glaciation was quite as likely to 
leave exposed a poor part of an ore shoot as a rich 
part.

At the Hollinger Mine a remarkable deposit has 
been partially developed, and the results of sampling 
reported* by Mr. P. A. Robbins. At the surface for 
900 feet it averages 9.4 feet wide with an average gold 
content of $32.96 per ton. At the 100 foot level it 
shows a continuous ore body for 1,000 feet, averag
ing 8 feet wide with an average gold content of $31.54 
per ton. At the 200 feet level for the 350 feet of drift
ing done the ore body averaged 9.3 wide and contains 
$49.30 gold per ton.

At the Vipond mine there are two rich veins about 
100 feet apart. According to H. P. Davis** one of 
these veins showing 4 to 6 feet of quartz, mineralized 
schist and ferrodolomite averages at surface $30 per 
ton for a length of 600 feet. At the 100-foot, level the 
values for a stoping width of 42 inches and a length 
of 320 feet average $23.10 per ton.

At the Rea mine, the main vein stripped for 205 
feet, shows, according to Mr. Rea,*** an average at 
surface of $23.05 for a thickness of 6 feet. At the 
200-foot level for a length of 200 feet the shoot aver
ages $18 per ton. Where cut at the 300-foot level the 
vein is 38 feet wide and the values low. The ore 
shoot has therefore at the shaft a vertical extent of 
less than 300 feet. Whether it extends deeper in 
other parts of the vein, and whether there are other 
ore shoots in the vein are not yet known. It is not un
reasonable to expect that similar ore will be develop
ed at greater depth.

There are at Porcupine no deep mines ; but devel
opment has shown that the rich ore is not a supei'h" 
eial phenomenon. The gold in all the deposits is in
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the form of the native metal, partially in coarse grains, 
but chiefly in very minute particles intimately asso
ciated with pyrite. There is at depths of 100 and 200 
feet ore that is quite as rich and of the same charac
ter. The information concerning values at greater 
depth is slight and for the most part confined to drill 
cores. These give no very reliable estimate of the 
extent of ore bodies; but they show that the ore at 
depth is of quite similar character to that near the 
surface. At one property it has been found by drill
ing across the strike of' the ore shoots that they are 
in places at least as rich at a depth of several hun
dred feet as at the surface. How large the 
several shoots may be, and what their aver
age values, can only be guessed at. It would be re

markable if glacial action had exposed the best part 
of each ore shoot. • In some mines it has already been 
found that it did not. There is no safe ground for as
suming that any one ore shoot will persist to great 
depth. It is quite possible that the values will be 
found to fail within a few feet of thfe present work
ings, for such is not an uncommon occurrence. It 
is quite as likely, however, that the shoots have a 
vertical dimension as great as the lateral, for the 
distribution of values shows nothing to indicate the 
contrary. Where it is found that there are no excep
tional features such as faulting, etc., it is reasonable 
to count on a depth equal to one-half the lateral di
mension.

OPENING OF THE DOME MINE, PORCUPINE
(By Our Special Correspondent.)

To commemorate the starting up of the Dome mill 
h demonstration was organized in the Porcupine camp. 
On Friday night a special train of Pullmans arrived 
in South Porcupine, consisting of the T. & N. 0. Com
mission, the Dome directors, newspapermen, and a 
very large representation of mining men and brokers 
from Toronto, in addition to operators from all over 
Northern Ontario.

On Saturday morning a special train ran out to 
the Dome mine, where mill and mine were thrown 
open to -the public. The forty stamps in the mill were 
dropping all the time the visitors were passing through 
the mill and everything but the cyanide end of the 
Plant was in operation. As there has been an abso
lute edict against allowing anyone underground at 
the Dome before this, the privilege of walking through 
the drifts was much appreciated.

A raise has been put through to the surface from 
the 45-foot level, and ore is trammed to the rock house 
where it is crushed, thence it passes in a conveyor belt 
t° the head of the mill. Underground there are now 
°leven raises to' the surface, and from the shoots ore 
ean be taken out into the cars at any time. A block of 
ground, 200 by 600 feet, has been divided into 100 
leet, -sections, and the whole of this will be open-cut, 
■Defiling ore enough to supply the mill for at least two 
(jVars, while further ore is blocked out at lower levels, 
f here are to-day 1,800 feet of drifts and cross-cuts at 
he 45-foot level alone.

oi t^er the inspection at the Dome, the visitors drove 
\v]' *° the Hollinger, the McIntyre, and the Vipond, 
f„,.eCe ah plants and mines were thrown wide openfor inspection. It was very opportune for the good
Access of the celebration that Mr. Albert Freeman 
President of the McIntyre mill, brought the first gold 
hrick from the camp to South Porcupine the day be- 
0re, so that the first fruits of the camp could be seen 

and felt. It weighed 160 ounces of gold, the result 
°! 174 hours run at the McIntyre ten-stamp mill. At 
JPght several speeches of importance were made at the 
)anquet in the Majestic Theatre.

Mr. Ambrose Monell, president of the International 
picket and of the Dome Mines, gave a brief sketch of 

le conditions at the Dome up to the present time. He 
"Id how the option came to be taken up and o! 1he 
'eavy expenses in transportation which caused them 
t0 spend $80,000 for teaming from the steel alone.

He continued: “In July, 1911, we had done a cer
tain amount of underground work and practically com
pleted a mill, when the awful cyclone of fire swept 
the country and left not a vestige of any work above 
ground. 1 arrived here two days afterwards, and 1 
may say to you that the insurance companies willing
ly co-operated in the quick adjustment of accounts, 
thus enabling us*to proceed rapidly with reconstruc
tion. Plans for the new brick buildings, hospital, 
storehouse, power house, crusher, etc., were out, and 
orders for material placed within ten days. The mill 
was erected under the supervision and untiring co
operation of a staff, which for team play I have never 
seen surpassed. We had the advantage of the pres
ence of Mr. Merrill, the president of the Merrill Metal
lurgical Company ; of Mr. Mein, the well-known min
ing engineer, with his wide and varied experience in 
South Africa and in America ; of Mr. Meek, our gen
eral superintendent, and of Mr. Hanson, in charge of 
the erection of the plant. Even with the observation 
which you have had to-day you will perhaps not ap
preciate all that was necessary to do in such a short 
time, in order to make the conditions of life not only 
bearable, but comfortable for such an isolated and self- 
contained community. Much, of course, remains to 
be done in the way of underground development, be
fore any real judgment can be formed as to the ulti
mate extent and character of the deposit. It would 
be idle for me to say more than that we have great 
belief in the future of the property, which will not 
be run with one eye on the hoist, and the other on 
stock ticker.

“Now, as to the outlook of the camp, and for the 
belief of myself and associates in the mineral future 
of this country ; there is no reason to believe that 
the ore bodies are contained in only a few properties. 
The development which has already taken place puts 
the camp farther ahead, in the same space of time, in 
the way of probabilities for its future than any other 
gold camp I have ever known. Do not be too hopeful 
or despondent. Such a gold camp requires time for 
careful development, requires a large expenditure of 
money for the development, and after the develop
ment a knowledge that you have orebodies sufficient to 
justify the erection of a mill. It requires a large ex
penditure of money for the installation of individual 
mills, or the erection of a customs mill. This is es
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sentially what is known as a rich man’s camp. That 
is to say, it requires large sums of money to be put 
into the ground before you can expect to get a dollar 
out. I would like to utter a note of warning against 
the embarkation in the enterprise of creating a pro
ducing property until those embarking in the enter 
prise are well assured by conservative engineering ad
vice, as to the amount of money that will be required 
before they can hope to get any return. If care is 
exercised in this, much loss and heart-burning will be 
avoided, because if an enterprise is started with too 
little money in the treasury first to develop, and (even 
if they have the ore) to follow up that development 
with a mill to produce the gold from the ore, the in
evitable result must follow, of bankruptcy and re 
organization.

“There is no more useful calling in the world than 
that of mining. The farmer, the fisher, and the miner 
are the only three natural producers. For the up
building of your country the farmer, of course, takes 
the first rank. That occupation creates more inde
pendent, self-reliant individual citizens than any other. 
The fisherman produces a hardy race, the natural de
fenders of your country by sea. The miner takes 
rank with either as producer not only of a great la
bouring class, making most useful citizens, but he pro
duces the raw material from which the manufacturer 
creates the tools, the foundation of modern machin
ery and wealth.

“How, then, does the case stand as to Canada in rela
tion to her mineral future? In 1910 you produced 
ninety million dollars of mineral wealth, metallic, and 
non-metaillie ; forty-five millions in iron-metallic, such 
as coal, cement, etc., and forty-five millions, metallic. 
In my belief you are scarcely on the threshold of min
eral development. It behooves such men as your
selves, therefore, to see that the mineral development

is conducted on businss lines. Again may an outsider 
offer his meed of tribute to the advantage which you 
possess in the administration of British justice, and 
British fair play. Capital is timid, but while you main- 
tan your reputation for even-handed justice adminis 
tered promptly, you may rest assured that capital 
will be bold, so long as it feels that the standard of 
Canadian public life, whether in Parliament or on 
the bench, is maintained on its present high plane.

“I am happy to offer this tribute after years of min
ing experience in this country. May I suggest that 
he is the best friend to the cause of Anglo-Saxon lib
erty, who fosters and maintains the present friendly 
relations between the people of the flag under which 
I have the honour to live and the Union Jack under 
which you live. United they may front the world. 
My greatest wish is that they may so rest united and 
further the cause of Anglo-Saxon supremacy.”

Mr. C. W. Merrill, head of the Merrill Metallurgical 
Company, of San Francisco, who designed the mill. 
stated that after a study of conditions at Porcupine 
he had come to the conclusion that there were few su
perior in facilities and local conditions from the eco
nomical extraction of gold from its ores. Porcupine 
has an abundance of water, its labour was of high class 
in: comparison with many other camps, and it had, he 
believed, great possibilities in regard to the develop
ment of large quantities of ore. He would not say 
that the Dome would have a thousand stamps, but he 
would say that no one could say how many stamps 
they might have. Not only were conditions favourable 
for cheap extraction, but the ore itself was one of the 
best that it had ever been his experience to meet with. 
As to results at the Dome mill, they had not gone far 
enough to make a positive prediction, but they were 
perfectly safe ini saying that they would be able to 
make a recovery of no less than 95 per cent.

NICOL HALL, SCHOOL OF MINING, KINGSTON
By J. C. Gwillim.*
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♦Professor of Mining, School of Mining, Kingston



April 15, 1912 THE CANADIAN MINING JOURNAL 265

Nicol Hall is the latest addition to the group of grey 
limestone buildings on the grounds of Queen’s Uni
versity. Beside it is the newly built and equipped 
Gordon Hall, devoted entirely to chemistry, a gift of 
the Ontario Government, to the School of Mining.

Nicol Hall is to be given over entirely to mining and 
metallurgical engineering, as may be seen by the ac
companying floor plans, which are the inner outlines 
°f the architects’ more complicated designs.
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buib'r balding is composed of two parts : the main 
au,[ °f three floors and an attic, 80 feet x 48 feet; 
■ston,. 16 furnace building.a single floor, high story, 
r°otn structure, 64 feet by 48 feet, with a few small 
Th s 0ver its central portion.

01 Plans are from-the office of Power A Son, the architects, ; the perspective

This combined building will, it is expected, accom
modate the Department of Mining and Metallurgy in 
a way suitable to its merits and its long patience with 
make-shifts in the other buildings. The milling of ores 
and concentration work will still be carried on in the 
old wooden building, which has served so well, until 
the happy day when a solid stone structure is at
tached to these new laboratories.

Besides supplying laboratories, library, and lecture 
rooms for the students, there will be carried on for 
the Federal Government Mines- Branch some extensive 
metallurgical research work. This building merits 
more than passing notice for it is the gift of a pro
fessor, William Nicol, and of graduates and alumni 
of the School of Mining.

IBLUf OP/NTP?

CLORKS.

LCCTURL ROOM.

•Ground Floor Plun-

At the time of its inception, May. 1910, there were 
254 graduates, all young. Eighty-eight of these were 
graduates in mining and metallurgy, but one hundred 
and twelve subscribers- contributed about $10,000. 
Another $10,000 was subscribed by an older graduate 
of Queen’s and present Governor of the School of Min 
ing, whose name is much honoured in the mining 
world.

The principal gift, and the original idea, came from 
Professor Nicol, whose devotion to mineralogy and his 
Alma Mater, Queen’s University, inspired him to build 
a suitable borne for mining and metallurgy, partners 
of the earlier history of the School of Mining, in old 
Carruthers Hall.

Over its front entrance is- graven “Nicol Hall,” and 
upon the corner stone is this inscription : “The corner 
stone of this building erected with money given by 
Professor William Nicol and Graduates in Science was 
laid by James Douglas, Esq., LL.D., October 18th, 
1911.”

view from O. G. Wcllton, and the photos from Dr. Clark, of the School of Mining.
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THE MINING LAW—ITS FAULTS AND SUGGESTED
CHANGES

By Horace V. Winchell.*

The question of national mining laws is of special 
interest just now in both Canada and the United 
States. Attention has been widely called to the many 
defects and general insufficiency of existing statutes, 
and wherever the matter has been discussed, the need 
for revision has been admitted. In the United States 
during the past decade there has been frequent agi
tation of the subject. Public officials connected with 
the administration of our land and mining laws have 
urged legislation along certain lines ; the Director of 
the Geological Survey and the Secretary of the In
terior have discussed it in their annual reports ; and 
the matter has engaged the attention of Presidents, 
Mr. Roosevelt and Mr. Taft discussing it in messages 
to the Congress. Associations and societies of vari
ous descriptions, after due consideration, have passed 
resolutions demanding this or that measure of re
lief, and in some cases committees have been appoint
ed for the purpose of making recommendations as 
to the principles to be followed in new legislation. 
Thus, a few years ago a committee of prominent min
ing engineers, among whom were John Hays Ham
mond, and James Douglas, united in a report upon 
this subject to the Government at Washington ; but 
nothing came of it, and so far as I can learn, the re
port was never even published. More recently the 
matter has again been agitated and committees for 
its consideration have been appointed by the Ameri
can Mining Congress and the Mining and Metallur
gical Society of America.

Canadian Proposals for Change.

The United States might well profit in this matter 
by the very sensible and systematic method which has 
been adopted in Canada to facilitate the proper set
tlement of this most important question. Here, as 1 
am informed, â committee of engineers and attorneys 
has been selected by the Canadian Mining Institute 
to draft a bill for a Canada Mines Act, and to present 
the same for consideration and adoption by the Dom
inion Parliament. In other words, you Canadians are 
proceeding in the best way to procure laws framed by 
experts ; and none can doubt that statutes thus pre
pared are in every way superior to enactments whose 
subject matter is prepared by theoretical political 
economists on the one hand or by agitators and pro
fessional politicians on the other. I wish, therefore, 
at the outset to commend the Canadian Mining Insti
tute for its very wise procedure in this matter and 
admonish you not to weary in well-doing, not to be 
disheartened at slow progress. When you have ac
complished what you have set out to do, you will not 
only have that pleasant sense of satisfaction which 
succeeds the consciousness of duty worthily perform
ed, but you will have made an investment of time and 
labour which will return a thousand-fold in actual 
wealth and prosperity. For that country which is will
ing to be guided as to the handling and development 
of its mineral resources by the crystallized policies 
of its mining engineers is the country whose mining 
industry will be at once best managed and the most 
productive of material blessings for' all the people.
•Presented to the Canadian Mining Institute at the Toronto meeting, March the 6th.

Systems of Mining Law.
The mining laws of a country are those legislative 

enactments or customs established by precedent which 
control the acquisition and tenure of mining rights 
and property, in contradistinction to “mining regu
lations’’ which have to do with the methods and ap
pliances used in operating mines. The principles un
derlying the mining laws of various countries have 
been found susceptible of classification into two 
groups : “(1) The concession system under which- the 
state or a private owner of mining property has the 
right to grant concessions or leases of such mining 
property to individuals or corporations at discretion, 
or under certain general restrictions. (2) The claim 
system, under which any individual, under certain 
general specified restrictions, generally as to nation
ality and colour, has the right to locate on discovery 
or otherwise certain limited areas of ground, and 
under certain conditions to hold, work, and dispose 
of the same.”

Under the concession system the right to grant 
lies with the owner, and it is said that five-sixths of 
all the mining areas of the world are held under it; 
under the claim system the right to claim mining 
ground lies with the locator or discoverer. The lat
ter is the system underlying the laws of Canada and 
the United States, as well as South Africa and Aus
tralia ; but there are fundamental differences in these 
countries as to the nature of the possessory right and 
the character of title finally obtained.

The Concession System.
Originating in the ancient proprietary rights of 

kings and feudal lords to the minerals in the ground, 
the concession system still prevails in more or less 
modified form under all the ancient civilizations ot 
the world. Its chief advantage is in the retention by 
the state of the right to select and control the opera
tions of its concessionaires, thus assuring proper capi
talization and development, good management, eco
nomical use of raw material, and the payment of ren
tal or royalty. To this system there have been ob
jections as follows : (1) that it places unduly large 
property control in the hands of a few men, and takes 
from the poor working man the chance of sudden 
wealth ; (2) that by destroying competition in the 
sale of mines it places in the hands of the holders of 
large concessions the power of unlimited capitaliz3' 
tion and speculation ; (3) that it leads to the tying op 
of large areas of mining ground and thus restricts the 
employment of labour and the mineral production °f 
the country. To these objections it may be answered 
that a relatively small number of men will always have 
control of the money with which to buy and develop 
miming property, no matter how it be "granted ; that 
the Government may easily regulate the capitaliza
tion of its lessees ; and that a large, strong corpora
tion is usually better prepared to thoroughly pros
pect its territory than the.unaided though far more 
numerous prospector. If diligent prospecting is re
quired as a condition in the concession, the system ot
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preference rights to explore large areas with the fur 
ther right to take out leases of limited area would 
seem to present many practical advantages for new 
and unexplored countries.

The Claim System.
The claim system grew out of conditions in early 

mining days in the United States and Australia. The 
Argonaut horde who invaded California in 1849 and 
a few years later rushed to Australia were in many 
cases allowed to make their own local rules as to size 
°f claim, method of discovery, staking, recording, and 
obtaining title. In the United States the usages thus 
established were later sanctioned by Congressional 
enactment which grew into our present system of min
ing law, and also served to greater or less extent as a 
model for Australia and other nations. This system, 

however necessary in the peculiar circumstances of 
ds inception, should have been altered as soon as 
changing circumstances permitted,” but instead it 
has been patched and interpreted by judicial deci
sion until the United States has to-day the most 
wretchedly inadequate and antiquated law with which 
!l great country is anywhere afflicted. Instead of fos 
tering the mining industry the law as it stands to-day 
and as interpreted by the judicial and executive 
branches of the Government creates confusion, en- 
hflils unnecessary expense, causes waste, and retards 
development.

Common Principles.
Two fundamental principles are common to the mm-

g’aws of all countries : (1) The right of the mine- 
his
holder to a perfectly secure and indefeasible title to

property so long as he fulfils certain specified 
conditions entirely within his own control, and (2) 
the right of the state or other landlord to certain 
1 ents, royalties, or taxes on the property or its out
T’d', and to the reasonably constant operation of the
mine.

h the power of the Government to fix the rate of 
Royalty or taxes lies also the ability to promote or to 
discourage prospecting and mining. If the chief aim 

the Government is the development of national 
resources and the increase of general prosperity and 
business, its policy for the disposition and holding of 
ds mineral lands will be most liberal. If there is a 
desire to enrich the public treasury directly by means 
p revenues from taxes upon mines, the result may 
!)e a rapid decline of the mining business, and a shift 
W'g of the population to more favoured communities.

.is frequently stated, and truly, as I believe, that the 
Principal factor in the growth and development of 
?he United States and Canada has been the liberal
ly of their policy for the distribution of their public 
domain. Freely, or at a nominal consideration, home
steads and mines have been offered to all who chose 
10 come and settle, to develop and use. If during the 
Past fifty or seventy-five years the pqlicy of conser- 
''dion as now advocated by its most ardent propon- 
°nts had been expressed in our statutes North Ameri 
ea Would be for the most part as little developed as 
Alaska. There would be a line of settlements along 
,,,!e Atlantic and a few fishing hamlets on the Pacific.I fie . .
lar
|’y Would perhaps be still importing the bulk of its 
upper and iron as it is its supply of tin, platinum, 

Potash, and nitre.

interior of the country would still be to a very 
Se extent bottled up and conserved; and the conn

Mineral Wealth of the United States.
To speak to an audience of mining men of the im

portance of a liberal mining law is like carrying silver 
to Cobalt or copper to Butte, but since these remarks 
may find a wider audience a few words upon the extent 
of our mining industry may not he out of place. First, 
with reference to the United States. The annual pro
ducts of the mines of the United States now exceed 
$2.000,000,000 in value. They contribute 65 per cent, 
of the freight traffic of the country. The industry 
employs over a million men at the mines and twice 
that number in handling, transporting, and manufac
turing the products. The total value of our metallic 
products during 1907 was $900.000,000 ; of mineral 
fuels, $788,000,000 ; and of non-metallic mineral pro
ducts. other than fuels, more than $378,000.000. Dur
ing the year we imported mineral products to the 
value of $255,000,000, and exported mineral products 
to the value of $340,000,000. From the beginning of 
coal mining in this country in 1814 to the close of 
1907, there were mined nearly seven billion (6,865,- 
000.000) tons. Adding to this the one-half additional 
supposed to have been wasted in mining, gives a to
tal of more than ten billion tons taken from the sup
plies originally available. The amount of easily ac
cessible and available coal in the United States, ex
clusive of Alaska, is estimated as 1,400,000,000,000, 
while the total, including Alaskan reserves of 150,- 
000.000,000 tons and the coal not easily accessible, is 
perhaps double this amount, and the country is as 
yet but partly explored. It may be remarked in pass
ing that since the United States is now mining about 
500.000.000 tons of coal annually we would appear to 
have a coal supply sufficient for about 6,000 years at 
the present rate of consumption, even without bor
rowing or buying from the enormous coal bins of Can
ada. Can anyone doubt that the provisions of the 
laws governing the disposition of the fifty miVion 
acres of coal land still remaining in the hands of the 
Government is a matter of importance to a nation 
with an annual coal consumption of five tons per 
capita?

Area of Public Lands.

Figures are wanting as to the quantity and value 
of other mineral products estimated to remain within 
the unappropriated public domain. Thé land area of 
the United States, excluding Alaska and the insular 
possessions, is about 3,000,000 square miles, or 1,920,- 
000,000 acres. Of this area over half is arable, and a 
little less than half is occupied as farm land. About 
two-thirds of the land has passed into private hold
ings. Of the original acreage there remained on July 
1, 1908, 387,000,000 acres, or about one-fifth open to 
entry. Nearly all of this is arid or otherwise unsuit
able for settlement by families. There are also about 
235,000,000 acres in national forests, national parks, 
and other lands reserved for public use. Of the en
tire area of 1,920.000,000 acres there remain unalien
ated about 622,000,000 acres, or nearly one-third with
in which valuable minerals may still be discovered Is 
it not a matter of vast importance to provide most 
carefully for the exploration, disposition, and deve1- 
opment of this vast empire? In what direction can 
the fostering care of government be more profitably 
and properly extended? And when Alaska, with its 
undeveloped area of about 360.000 000 acres and the 
island possessions with 90,000.000 more acres, are 
taken into account, is it not clearly one of the largest 
questions before the public to-dav?
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Canadian Conditions.
In Canada the percentage of unappropriated public 

domain is larger than in the older country lying along 
its southern border, and there is yet ample time to 
avoid the mistakes of omission and commission of 
the United States. With a total area of 2,118,814,000 
acres, you have still in the hands of your Provincial 
and Dominion Governments the larger part of your 
acreage. Your annual production of minerals is val
ued at about one hundred million dollars. At its 
present rate of increase it may easily amount to $500,- 
000,000 by 1950. Can your engineers find any 
more truly national work than to aid in the framing 
and adoption of the best possible laws for the pro
tection and encouragement of the mining industry? 
Is it not apparent that there is a very close connec
tion between mining laws and that conservation idea 
so dear to the imagination of the majority of our peo 
pie to-day? If the true aim of conservation be “maxi
mum use with minimum waste,” is it not evident that 
to be consistent with this theory, mining laws must be 
liberal as to opportunity and inducement for the in
dividual or corporation, and at the same time as scru
pulous and exact in supervision and scientific régula 
tion as the conditions of industry and the laws of 
political economy will permit ? If the terms and con
ditions for acquiring mining property be so difficult 
as to materially restrict the number of prospectors or 
development companies there will be far less than 
“maximum use”; and if no right of supervisory con
trol is retained by the Government there will seldom 
be “minimum waste.” The best code of mining laws 
will inevitably aid in the development of natural min
eral resources, and at the same time have a tendency 
toward the right species of conservation, as contradis
tinguished from that variety of it which seems to aim 
at disuse, stagnation, and paralysis.

Failure of American Mining Law.
In many particulars the present mining law of the 

United States is admittedly a failure, and in other 
respects it has both its critics and defenders. I pro
pose to mention briefly some of its defects, and some 
possible amendments, not because there seems to be 
any danger that our worst faults will be copied by 
others, but in the way of general illumination of a 
question which is not always clearly understood even 
by our own people.

Briefly stated, the United States mining law, known 
as the Act of 1872, provides for location by discovery ; 
possession perpetuated by annual assessment work ; 
and title in fee simple to the surface and minerals 
obtained after the expenditure of a certain amount 
of money by the payment of $5 per acre, and the ob
servance of certain formalities as to survey, etc. The 
metal-mining laws do not apply to all of the states. 
They are made applicable to the western states and 
territories with the exception of Michigan, Wiscon
sin, Minnesota, Missouri, Kansas, and Texas. Mining 
locations are not recognized in the states east of the 
Mississippi River, nor is there in any state legal au
thority permitting one man to prospect or mine be
neath the surface of ground owned by another with
out consent of the latter. To this statement there is 
one important exception, and that lies in what is called 
the “apex law” under which the owner of the out
crop of a vein in mining claims has the right to fob 
low and mine the vein on its downward course be

neath the surface of a claim owned by another. This 
lav has proved more productive of expensive litiga
tion than of economical mining, and in many of the 
more recently established and more progressive min
ing districts has been made inoperative either by com
mon agreement or by compromise between adjoining 
owners. Placer mines are likewise located by discov
ery and held by annual work and acquired by pur
chase in fee-simple forever. Known veins within 
placer locations must be declared and paid for separ
ately or else they are excepted from the placer patent 
and can be located by others in “lode claims.” All 
veins on placer ground not known to exist at the time 
of application for patent belong to the grantee, but 
without extra-lateral or apex rights. If an applicant 
for a placer patent can be shown to have had knowl
edge of a valuable lode within his lines prior to the 
making of his patent application, his title as to that 
vein may be cancelled for fraud at any time upon ap
plication of a contesting locator. There is no limit 
to the time for such contests and they are still being 
brought in some cases twenty years after placer pat
ent. The law is very defective on this point ; for it 
frequently happens that veins discovered to-day have 
a value by reason of improved transportation facili
ties or metallurgical processes, although these same 
veins were of no value whatever when the placer 
claim was located and patented. The owner of such 
a claim is sometimes put to the expense and annoy
ance of defending such contests repeatedly, since there 
is no limit to the number of contestants. The law 
should be amended so as to make it impossible to at
tack a placer patent on such charges after a reason
able term of years. Another absurd feature .of the 
placer act is that providing for the location of oil, 
gas, iron ore, and other deposits in the same manner 
as auriferous gravel. Coal lands are sold by the Gov
ernment upon an appraised valuation, and the amount 
of land that may be legally acquired is limited for 
an individual to 160 acres and for an association to 
640 acres. Tracts of such limited area do not often 
justify the installation of the most efficient equip
ment, and economical operation is therefore impossible 
under the terms of the very law which was expressly 
designed to promote economy and prevent monopoly.

Absence of Leasing.

Under the present United States law there is no 
general system of separation of surface from mineral 
rights, no leasing of mines from the Government, no 
payment of rental or royalty, and no Federal super
vision or control after location and patent. Taxes are 
paid to the state and county, and mining regulation 
is attempted by many states. Unfortunately there is 
no uniformity of principle and practice as to these 
matters, nor any stability, nor assurance of perman
ence in any state either as to methods of operation 
required or basis of taxation.

Although it has been successful elsewhere and has 
much to recommend it, the Government leasing sys
tem has never met with much favour in the United 
States. There is not at present strong opposition to 
grants in perpetuity by the Government, although the 
leasing system has been recommended by some organ
izations and public officials. There is a hesitancy to 
create more bureaus ; for bureaucratic administration 
is not popular with those who have tried to transact 
business with many of them.
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Requirement of Discovery.
Aside from the generally condemned apex law, there 

are two or three features of our present system which 
should be speedily remedied. The first is that pro
vision of the law requiring a discovery of valuable 
mineral before location. There is really no sense in 
such a requirement. What seems valuable to one 
man is often worthless to another ; and what is of 
no value to-day may be worth a million in a year or 
two. Moreover, it sometimes requires a year’s work 
and a shaft several hundred feet deep before the ac
tual discovery of ore, even though the surface indi
cations give ample promise of its existence below. 
Every mining engineer and geologist knows that many 
ore deposits have no value whatever immediately upon 
the surface of the ground. Why not allow a prospec 
tor to stake out his mining claim wherever he 
chooses on the public domain, and hold it so long as 
he performs the required amount of development 
Work?

Limit the Number of Locations.
Another defect in our present law is that permit

ting a prospector to locate an indefinite number of 
mining claims and to hold them without doing his 
assessment work. Many promising districts are kept 
from becoming hives of industry and producers of 
mineral wealth by the tying up of their territory in 
this way. The prospector should be restricted in the 
number of his locations, and real development work 
should be exacted.

Right of Appeal.
The last important defect in the United States and 

Alaskan mining and land law to which I wish to call 
attention is the lack of any provision for appeal to 
the courts from the decisions of administrative of
ficers. It is contrary to the general spirit of our in
stitutions and an anomaly in constitutional govern
ment to take away from any citizen property rights 
Je which he considers himself justly entitled under 
the law, by the mere fiat of an appointed government 
official who is here to-day and gone to-morrow. To 
Place in the hands of such officials the final dicta in 
'natters involving property valued at hundreds of 
housands of dollars, and to provide no method of 

appeal to any duly constituted non-political judicial 
r'bunal is not only to subject the said officials to great 

«"ul unnecessary tests of moral courage and fidelity, 
nit to require in them the qualifications of superior 

Judges and experience in the interpretation of the 
aw which many of them cannot be expected to pos- 

J1688- Serious injustice may be done without any re- 
"cfiy at law to the defeated applicant. In the inter
et8 °f justice, provision should be made for appeals in 
'"Portant cases, and perhaps in all cases, from deci- 

or ti* Commissioner of the General Land Office
_ me Secretary of the Interior to some court of com- 
co and jurisdiction, whose decisions
ii't ( and would be accepted by the public and the 
(|( eiested parties as justified by the law and evi- 
l)pnce- I am gratified to notice that this point has 
th 6In carefrdly coveted in the recommendations of

e Canadian committee on this subject.
Comparison of English and American Systems.

^ comparison of the mining laws of the LTniteP 
Win GS .with those of other English speaking countries 

11 disclose a fundamental difference in the under

lying theory of the proprietorship of minerals, and 
hence in the attitude of the courts upon the subject 
as reflected in their decisions. Recent publication of 
a report upon the “Mining Laws of Australia and New 
Zealand,” has caused considerable discussion because 
of the fact that its recommendations have been to a 
certain extent adopted by other government officials 
in their annual reports and public addresses. This re
port apparently assumes a similarity between British 
laws and those of the United States in certain respects 
where actually a wide difference exists.

Absence of Regalian Right.
“Neither regalian right, nor anything similar, has 

ever existed in or been asserted by the United States. 
While it has sovereign authority, and the power to 
enact such statutes as Congress in its wisdom sees fit, 
within the limits of the Constitution, its right is de
pendent upon and controlled entirely by statute.” 
Furthermore : “A distinction exists, and should be ob
served between ultimate ownership and right to gov
ern on the one hand, and the exercise of regalian right, 
after possession and title is parted with, on the other. 
The former exists in the United States, the latter does 
not. The ownership, as well as the manner of exercis
ing control, of mineral lands is regulated in the United 
States by statute.”

“The fundamental principles of the common law of 
England were to a certain extent ingrafted into our 
legal system when we separated from the mother coun 
try and were and still are the rule of action in the 
absence of legislation. As a general rule, under the 
common law minerals were the property of the owner 
of the land, the property in the surface carrying with 
it the ownership of everything beneath it. Wherefore 
the ownership of the surface was the best prima facie 
title to the ownership also of the mines. This prima 
facie ownership continued until rebutted by showing 
either : (1) that the land contained ‘royal mines’,
or (2) that it was subject to some particular custom 
that defeated the prima facie ownership, as in the 
case of the .tin mines of Cornwall and Devon and the 
lead mines of Derbyshire ; or (3) that the ownership 
of the mines and minerals had become in fact, from 
divers causes several and distinct from the ownership 
of the soil and surface.”

By the term “royal mines” was meant mines of 
gold and silver. These belonged exclusively to the 
Crown, by prerogative, although in lands of subjects. 
In this respect the rule was the same as under civil 
law. It was at one time contended that mines or min
eral deposits containing the baser metals in combina
tion with either gold or silver were royal mines. This 
contention, however, was set at rest by statutes en
acted during the reign of William and Mary, wherein 
it was declared that no mine should be deemed royal 
by reason of its containing tin, copper, iron, or lead in 
association with gold or silver. Thus, those mines 
only came to be classed as royal in which were found 
the precious metals in the pure state. Briefly stated, 
the regalian right to mines, as recognized in England, 
was confined to those of the precious metals, gold and 
silver; The base substances belonged to the owner of 
the soil, except in certain localities where immemorial 
custom had modified the rule.

At the present time “England has no general min
ing laws. Legal questions governing the ownership of 
mines and minerals have been determined on the gen
eral principles of the common law.”
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As distinguished from the common law the theory of 
the civil law is thus clearly stated by H. W. Halleck :

“All continental publicists who have written upon 
the subject lay down the fundamental rule, that 
mines, from their very nature, are not a dependence of 
the ownership of the soil ; that they ought not to be
come private property in the same sense as the soil 
is private property ; hut that they should be held and 
worked with the understanding that they are by na
ture public and that they are to be used and regu
lated in such a way as to conduce most to the general 
interest of society.”

C. H. Lindley has presented concisely the theory of 
our leading mining lawyers as to governmental con
trol after patent, as follows:

“The Government of the United States does not 
concern itself with mining lands or the mining in
dustry after it parts with the title. This title vests 
in the patentee absolutely to the extent of the pro
perty granted. No royalties are reserved ; nor is any 
governmental supervision (except perhaps in the iso
lated ease of hydraulic mines in California) attempt
ed. Upon the issuance of the deed of the Govern
ment the mineral land becomes private property, sub
ject to the same rules as other property in the state 
with reference to the transfer, devolution by descent, 
and all other incidents of private ownership pre
scribed by the laws of the state. Briefly stated, pro
perty in mines, once vested absolutely in the individ
ual, becomes subject to the same rules of law as other 
real property within the state.”

Did the United States Waive Its Right?

But lately we are told that the United States “has 
never waived its right to the precious metals,” and 
that “in all states where the Federal Government has 
never owned the land, and there are 19 such states, 
the ownership of the precious metals lies with the 
state government,” and “that in states where the 
ownership of the land has been vested in the Federal 
Government the ownership of the precious metals in 
like manner, lies with the nation, and that as against 
the Government no person has a right to gold and 
silver in any lands in the United States unless this 
right has been specifically granted to him in the deed 
of conveyance.”

Here is a most radical difference of theory. Mr. 
Veatch would have the Government resume dominion 
and control of gold and silver and by implication of 
other metals beneath the surface of all lands except 
those in which minerals were specifically conveyed. 
He thinks the Government has the right to grant 
prospecting permits beneath private property and the 
power to collect royalties on minerals produced as a 
result of such explorations. In other words he in
sists upon it that the United States is in possession of 
a regalian right, but does not know it or has forgot
ten it. He would have the people wake up and seize 
what is theirs from all mine operators who are thus 
wrongfully removing from the ground valuable min
erals never specifically granted to them hy the Gov
ernment. It can readily be seen that it is a matter of 
no small moment to ascertain whether such a thing is 
possible. Here is proposed mining law revision with 
a vengeance. I have not at hand the figures to show 
the relative proportion of lands patented as mineral 
lands and in all other classes ; but have no doubt that

the lands granted under the homestead, pre-emption, 
desert land act, private entry, townsite, timber ani 
stone, railroad grants, and all other laws exceed in 
the aggregate the lands under the mining laws four 
to one. Now, if the minerals under three-fourths of 
the privately owned land west of the Mississippi, and 
practically all the lands east of it, really belong to 
the Government, it is high time for the Government 
to assert its right and to exercise some sort of control 
over its vast possessions. This is either a nebulous and 
iridescent drehm or a very important discovery. If 
the former the bubbles should be punctured, and the 
mist dispelled, before arousing too many false hopes, 
if the latter the work of mining law revision at once 
assumes paramount importance. Fortunately, we 
have some illuminating opinions of the United States 
Supreme Court, as a guide and cloud dispeller.

Opinions of the Supreme Court.
In the case of Deffeback v. Hawke, 115 U.S., p. 400, 

Mr. Justice Field, after reviewing at length the var
ious acts of Congress relating to the public lapds of 
the United States, concludes as follows :—

It is plain, from this brief statement of the legis 
lation of Congress, that no title from the United States 
to land known at the time of sale to be valuable for 
its minerals of gold, silver, cinnabar, or copper, can 
be obtained under the pre-emption or homestead laws 
or the townsite laws, or in any other way than as 
prescribed by the laws specially authorizing 
the sale of such lands, except in the states of 
Michigan, Wisconsin, Minnesota, Missouri, Kansas. 
We say “land known at the time to be valuable for 
its minerals,” as there are vast tracts of public land 
in which minerals of various kinds are found, but not 
in such quantity as to justify expenditures in the ef
fort to extract them. It is not to such lands that the 
term “mineral” in the sense of the statute is ap
plicable. In the first section of the act of 1866 no 
designation is given the character of mineral lands 
which are free and open to exploration. But in the 
act of 1872, which repealed that section and re
enacted one of broader import, it is “valuable miner
al deposits” which are declared to be free and open t'> 
exploration and purchase. The same term is carried 
into the Revised Statutes. It is there enacted thaï 
“lands valuable for minerals” shall be reserved from 
the sale except as otherwise expressly directed, and 
that “valuable mineral deposits” in lands belonging 
to the United States shall be free and open to explor
ation and purchase. We may also say lands known 
at the time of their sale to be thus valuable, in order 
to avoid any possible conclusion against the validity 
of title which may be issued for other kinds of land, 
in which years afterward, rich deposits of mineral 
may be discovered. It is quite possible that lands 
settled upon as suitable only for agricultural pur
poses, entered by the settler and patented by the 
Government under the pre-emption laws, may be found, 
years after patent has been issued, to contain valu
able minerals. Indeed this has often happened. We, 
therefore, use the term known to be valuable at the 
time of sale, to prevent any doubt being east upon 
titles to lands afterward found to be different in their 
mineral character from what was supposed when the 
entry of them was made and the patent issued.

And in the case of the Colorado Coal Company v. 
the United States, 123, U. S., p. 528, Mr. Justice Mat
thews uses the following language :
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“A change in the conditions occurring subsequently 

to the sale, whereby new discoveries are made or by 
means whereof it may be profitable to work the veins 
as mines, cannot affect the title as it passed at the 
time of the sale. The question must be determined ac
cording to the facts in existence at the time of the 
sale. If upon the premises at the time there were 
not actual ‘known’ mines capable of being profitably 
worked for their profit, so as to make the land more 
valuable for mining than for agriculture, a title to 
them acquired under the pre-emption act cannot be 
successfully assailed.

Since these are the opinions of the highest court in 
°ur land it is probable that although the advocates of 
radical revision of our mining law may be able to 
change the form of its superstructure they will hardly 
be able to mine deep enough to disrupt its solid rock 
foundations. It will continue to present fundamental 
differences from the mining law of Canada on the 
n.°rth, and from that of Mexico on the south, but 
rights already granted will not easily be set aside.

General Conclusions.

Summarizing these somewhat disjointed remarks, it 
appears in general that :

1. The development and prosperity of all coun
tries is vitally affected by the provisions of their laws 
lplating to mines.

2. Greater inducements and more liberal rewards 
should be offered in unsettled countries than in dis-
ricts of denser population.

A Continuous development work should be re
quired and rigidly enforced, but

4- No narrow limit should be placed on the amount 
I* Property held by an individual or corporation so 

1)11 g as the aggregate amount of work equals the pro

duct of the net units of area held multiplied by the 
amount of development required for each unit area.

5. In case of any contest either between rival 
claimants or between a locator and the Government 
full privilege should be given of appeal to the courts 
as in other matters wherein the title to property is 
involved.

In addition to the above, and with particular refer
ence to the United States, taking into account the sys
tem of mining law there already established by long 
years of precedent and custom, the following recom
mendations are tentatively presented:

(a) The apex law should be abolished.
(b) Mining claims should be locatable regardless 

of a “discovery” and held only so long as the speci 
tied development work is performed in good faith.

(c) Placer locations should be limited to deposits 
of loose materials above solid bedrock.

(d) A statute of limitations should establish a rea
sonable term of years beyond which placer patents 
shall be immune from attack on the ground of mis
representation in the patent application.

(e) Special statutes should be enacted providing 
for the location and working of oil, phosphates, rare 
earths, haloids, and other mineral substances not spe
cifically mentioned in the present laws.

(f) Existing titles should be fully recognized and 
confirmed and no effort should be made to create re
troactive legislation.

I have purposely avoided any discussion of the re
lative advantages or disadvantages of permanent 
alienation of title as opposed to the government leas
ing system. For Canada, I am confident the latter 
system is to be preferred, and am pleased to find ray 
self upon this point in accord with the majority of 
Canadian mining men.

OIL SIGNS AND PROSPECTS IN COLORADO
AND ALBERTA

By Arthur Lakes.*

su - !*e ac,count as given by the Government geological 
int' 6^ °*~ favouraMe °>1 signs of Alberta is of much 
reneres^ 4° those familiar with oil signs and occur- 
Mq068 Colorado along the eastern side of the Rocky 
theURta*nS’ anc^ ™ Wyoming. The general geology of 
t0 0°ky Mountain region in Alberta seems similar 
of Xy3^ alon£ their east flank in Colorado and in parts 
Up doming. The rocks are the same from the granite 
I‘et)rVl“1 excePti°n °f the Devonian which is not 
ser' esen4e(4 in this portion of Colorado, the geological 
Cjlales there, as in Alberta being mainly of Mesozoic 
atl(.rac4er with the cretaceous as a prominent member, 
an! ^le. Principal oil carrier. The sedimentary strata 
grav *U hoth regions to be tilted near the axis of the 
neat>|tlC ran8e an(l to become flatter as they pass be- 
Se a the plains. The Dakota sandstones in which 
°verh^eS aPPear in both regions are covered by a heavy 
8hal bUr<^.en °f great thickness of marine cretaceous 
i-hern i® generally too deep for wells to exploit
ÇqI - No productive wells have so far been found in 

or the Dakota sandstone despite abortive 
’otendeut The Ymir-WUcox Development Co., Limited, Ymir, B.C.

efforts at prospecting its attractive looking seepages 
and tar exudations. The productive wells in this state, 
viz. those at Boulder and Florence are within and con
fined to the marine cretaceous shales. In Wyoming 
the Dakota cretaceous sandstones are the favourites for 
the exhibitions of oil seepages, the apparent reservoir 
of oil is however often traceable to much lower sources 
in the palaeozoic rocks.

A marked feature of the surface geology of Wy
oming is the numerous anticlines and corresponding 
synclines into which the sedimentary strata including 
the oil bearing ones are thrown, folded or crushed to
gether.

These anticlines are sometimes in the form of qua- 
quaversal domes, the summits of which are favourable 
for gas whilst the slopes may carry oil and the corres
ponding synclines water. A powerful gas spring was 
tapped in one of these lower cretaceous domes near 
Basin City in the Bighorn Basin which after it 
caught fire illumined the country around for many 
miles around for some months.
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Although the marine cretaceous series flying above the 
Dakota is the present seat of the productive wells in 
Colorado, oil signs have been observed at various other 
horizons from the Precambrian below to the upper Ter
tiary above, but no productive wells have so far been 
found outside of the cretaceous shale zone. In this 
both at Boulder and Florence, the wells appear to oc
cur in independent fissures with no connection with 
any under or overlying formations, and the oil seems 
indigenous where found. Deep testing wells put down 
nearly to the Dakota have not found any appreciable 
amount of oil below the zone in the shales where it is 
usually found i.e., within 3,000 feet of the surface.

Oil seepages are not uncommon at various points 
along the foot hills of Colorado in the outcrops of the 
uptilted Dakota sandstones. Wells put down directly 
on these seepages and on the uptilted portion of the 
sandstones of course failed to find oil in quantity whilst 
those bored at a greater distance from the outcrops were 
precluded from reaching the Dakota by the thick over
burden of shale. For this reason the Dakota sandstones 
in Colorado have never been proven as to whether or not 
they are an oil reservoir as their surface seepages might 
imply both in this region and in Alberta. The porous 
character of the rock and its being well packed be
tween impervious shales would make it an excellent 
reservoir for either oil, gas or artesian water. In South
ern Colorado and South Eastern Kansas where it fav
ourably underlies, it is the principal source of artesian 
water in those acid districts, the same is the case in 
parts of Dakota, but in none of these instances do we 
hear of it as a productive source of oil. The Dakota 
would seem by its origin and structure and position 
in the geological series to act more the part of a catch- 
mat or recipient of oil from other sources than a gen
erator of the same.

At Florence, Colorado, although the outcrops of Nio
brara limestone as well as the Dakota sandstones, show 
no signs of oil the Jurassic marls and shales below them 
have prominent oil seepages flowing into Oil Creek. 
These have only been tested by shallow wells, but 
would also seem to be independent and indigenous to 
the rocks where found because no traces of oil have 
been found by boring or seepages in the underlying 
Palaeozoic rocks down to the Pre-Cambrian or granitic 
series now in any rocks intervening between them and 
the overlying reservoir fissures on the cretaceous shales 
at the Florence horizon.

The seepages observed so abundantly in Colorado 
and Wyoming and especially in Alberta in the Dakota 
sandstones would certainly suggest more regions to be 
underlaid by a considerable oil field whose resources 
we have no reason to believe exhausted by such see
pages and leaking or the outcrops as observed. See
pages unless erosion is in rapid progress alongside of 
them are apt by hardening to form a protecting cap 
over the exuding points and prevent further leakage 
If the money that has been wasted in putting down 
wells close to the seepages had been expended in more 
judiciously located wells, we should know more of these 
fields. The desirable point in such fields is to find some 
locality where by erosion or other causes the thickness 
of the overlying shales ‘is sufficiently demonstrated to 
admit of reaching and testing the underlying cretac
eous sandstones with a reasonable depth.

Making Use of Hydraulic Power.
The introduction of a small tap into a main water- 

pipe line does not appreciably reduce the pressure, 
but by this means power can be obtained for various 
purposes. In a case known to the writer water to op
erate a movable motor is taken from the main pipe 
line through a fire hose, and for any work around the 
mine the necessary power can be obtained from this 
movable motor.

Over two hundred thousand tons of coal are now 
in the coal heap at Dominion No. 2 Colliery. The heap 
is still growing and will likely reach the 300,000 ton 
mark before the shipping season commences.

At the Talisman mine, in New Zealand, a water jet 
is used during drilling. The supply is taken from the 
main pump column and the pressure ranges up to 140 
pounds per square inch. At blasting time a three-six
teenth inch nozzle is screwed to the end of the com
pressed air pipe and air is allowed to blow through as 
soon as the fuses are lighted. This air rapidly dissi
pates the fumes from the powder.

Covered Coal.—Late Westphalian experiments seem 
to indicate that little is gained in attempts to preserve 
coal by excluding air under water or in special atmos
pheres. The tests were made with lumps about % of an 
inch in diameter, a portion being placed in half gallon 
jars under water, carbon dioxide, flue gases or sulphur
ous acid vapours, and another portion being exposed in 
the open air. Though different coals gave unequal re
sults, the loss of gas was not much influenced in any 
case by the protective treatment. It was recommended 
that, if anything is to be done, the coal piles should be 
provided with roofs, and thermometers should be in
serted so as to obtain warning of any tendency to spon
taneous combustion.

The Coal-Mine Vacuum Cleaner.—The vacuum-clean
ing of coal-mines is a new idea for preventing risk from 
dust. A Scottish electrical firm has devised a special 
mine-cleaner, which includes a jet of pressure air for 
raising the dust from every crevice, with a bell
mouthed suction tube behind the air-nozzle, and a sep
arator or filter that retains the dust sucked in and per
mits the air to escape. A single electric motor drives 
both the suction fan withdrawing the dust and the 
small pressure fan that produces the jet

ALASKA TREADWELL CONCENTRATES.
At the Alaska Treadwell cyanide mill the concen

trates are ground to pass 200 mesh, given a prelimin
ary agitation with 2 pounds of lime solution, thicken
ed by decantation and cyanided. The treated pulp i® 
filtered in Kelly presses, from which the solution 
passes to Merrill precipitation presses. The precipi
tate is acid treated, melted in a specially constructed 
oil burning furnace, and refined in Faber du Faur 
testing furnaces. In the company’s assay office there 
were 4,741 samples taken from the mine during 19ll 
and 3,230 from the mills assayed. In addition to this 
work, all the samples from the other mines and mill® 
on Douglas Island, the cyanide plant and experimental 
work, also the Alaska Juneau Gold Mining Company' 
amounting to 18,029, as well as the retorting and as
saying of all bullion collected in the mills, was done 
at this company’s assay office. For several years past 
the concentrates have been locally treated instead ot 
shipping them to the Tacoma smelter.
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THE DOMES OF NOVA SCOTIA
By T. A. Rickard.

PART I.
(Continued from last issue.)

Origin of the Crenulation.
The origin of this beautiful structure is difficult to 

explain. The first idea, adopted by some of the early 
observers, is that the quartz constitutes an integral 
member of the sedimentary series, that is, the silica 
that became quartz was deposited contemporaneously 
with the silt and sand that became slate and quartzite. 
According to this theory, the quartz underwent fold
ing and corrugation with the encasing rock, and was 
particularly plicated at the places where anticlinal 
movements crossed. This simple explanation is killed 
by the single fact that the crenulated veins cut across 
the bedding-planes between the slate and quartzite. 
(See photograph No. 1.)

The next theory that may be proffered is that the 
quartz has replaced another mineral, segregated from 
the original sediment and distributed along bedding- 
Planes or other lines affording passage to underground 
solutions. Calcite is prevalent throughout the region, 
and in association with the quartz ; therefore it may 
have occupied the fractures in which quartz is now 
found. Such calcite would have been crushed by the 
earth-movements, and thus it would be all the more 
easily soluable in silicious acid waters. This theory 
also lacks the support of evidence. It is true that al
though we cannot conceive a layer of quartz under
going violent bending without becoming crushed, a 
condition in which quartz is not uncommonly found in 
lodes,* we can imagine more readily that calcite could 
better withstand the strain, and even if crushed it 
might, at a later period, be replaced by quartz. In this 
connection we may remind ourselves, on the testimony 
°f natural sections, that rock deformation ensues in 
Hie deeper portion of the earth’s crust. C. R. Van Hise

has estimated that at 12,000 metres “the weight of the 
superincumbent mass is greater than the ultimate 
strength of the rocks,f which then undergo “flowage’’ 
or deformation without fracture.” These considera
tions might well apply to the case in point, for, as we 
have seen, the rocks encasing the gold-bearing quartz 
now being mined in Nova Scotia were at one time cov
ered by eight miles, or 42,000 feet, of superincumbent 
strata. Moreover, the practical researches of Frank D. 
Adams, in the laboratory of McGill University, prove 
that many rocks and minerals are capable of deforma
tion without rupture when under great pressure.^: 
Thus we have evidence on this point ; but it is not ap
plicable to our problem. If it be supposed that the 
quartz replaced another mineral which was deposited 
along the bedding-planes, either by original sedimenta
tion or by subsequent segregation, we are again faced 
by the fact that the crenulated veins traverse the bed
ding. Hence they could not so originate. If we re
cognize that the quartz does not lie wholly along the 
planes of bedding, then the problem of explaining the 
crenulated structure is not facilitated by imagining 
quartz to have replaced calcite for any explanation 
that would suffice for one would be adequate for the 
other. Therefore this second theory does not carry us 
any further forward. We dismiss it, with regret.

The next theory is not so easily stated, but it is based 
on the observation that quartz veins exhibit a step
like or zigzag course in traversing beds of diverse tex
ture and in crossing the cleavage, joints, or other struc
tural inequalities of a homogeneous rock. Thus, at 
Bendigo, I noticed that the “spurs” or cross-veins, 
which are mined profitably on a large scale, have a 
marked characteristic : they cross the sandstone almost

kV
^...

—___ No. 1—The Borden Vein in the West-Lake Mine at Mount Uniake.
)' ■ dn Th° be discussed at n meeting of the Institution of Mining and Metallgury, to be held ill the Rooms of the Geological Society, Burlington House Picadilly. 
*1 refer tr! tv? -v’ April 18th, 1912, at 8 O’clock p.m., and presented at a meeting of the Canadian Mining Institute, at Toronto, on March 6th, 1912.
*Suei1 „ Je excellent maps prepared by E, R. Faribault for the Geological Survey of Canada.
B>an\ a^6 Comat"ck.
ffhe !,nst Min. Eng., Vol. xxx., page 32.
by Franvw1 °r Geology, vol. xviii., No. 6. "An Experimental Investigation into the action of differential pressure on certain minerals and rocks." 

u, Adams,
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at right angles to the bedding, but they tend to follow 
the cleavage of the slate. Fig. K reproduces Fig. 31 of 
my Bendiga paper. On turning to the description, writ
ten in 1892, I find that I referred to this characteristic 
in the following words : “A quartz seam upon leaving 
a bed of sandstone and entering one of slate, invari
ably turns its dip in sympathy with the cleavage of 
the slate.” To put it in another way: a fracture cross
ing a series of slate and sandstone (or quartzite) beds 
will cut right across the sandstone because it is of fair
ly uniform texture, so that it is as easily broken one 
way as another. The same fracture, when encounter
ing a fissile rock, like slate, will find the path of least 
resistance along the cleavage rather' than across it. 
Hence the fracture, in crossing an alternation of such 
rocks, will take a step-like or zigzag course. See Fig. 
L).

If, now, the beds be thin we find this structure em
phasized.

If, next, we suppose the alternation to be repeated 
with greater frequency—if, in other words, we take a

66, illustrating this structure. Fig. 0 reproduces the 
Fig. 65 just mentioned ; it is particularly interesting 
because it shows that the deposition of quartz has fol
lowed, not only the lines sympathetic to the bedding, 
but also a nearly vertical fracture along the anticlinal 
cleavage. We must remember that the shape of the 
quartz is determined by the nature of the receptacle 
that it occupies ; even if we suppose it to have found 
space by replacement of portions of the country-rock, 
we have to ascertain the nature and shape of the frac
tures along which it found a way when in solution. 
Veins of quartz vary in dimension and direction in ac
cordance with the diverse texture and hardness of the 
rocks traversed by fractures precedent to ore deposi
tion.

These fractures are various. The lines of weakness 
along the bedding-planes, especially such as separate 
a relatively soft from a relatively hard rock, a slate 
from a quartzite, for example, furnish obvious facility 
for rupture. Along these is deposited the quartz of 
the ordinary saddle-vein. Other things being equal,

f • « «*• r
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No. 2.—Crenulated foot wall in open cut at Mount Uniake.

shaley sandstone marked by well-developed cleavage 
—we obtain conditions favourable to a crinkly line of 
fracture. (See Fig. N.)

This affords a clue, which appears to be confirmed 
by the significant fact that the crenulation, as seen in 
the Nova Scotian mines, has a pitch conforming to the 
line of intersection between the bedding and the cleav
age. It appears to be dependent on a relation to the 
cleavage.

Crenulation is not unknown at Bendigo, although 
there it is not a dominant characteristic. On turning 
to my first paper on the Bendigo goldfield (Trans. 
A.I.M.E., vol. xx.) I find two sketches, Figs. 65 and

the crest of an anticline furnishes an opening or a 
tendency to open; the syncline does this also, but, 
while the principle of the arch tends to keep the anti
clinal fracture open, the dead weight of a trough-like 
depression or syncline tends to close it. Between the 
two bends, on the flanks of the anticline—which are 
also the reversed flanks of the syncline—the strata are 
compressed, the bedding-planes are tight, and the least 
possible facility is afforded for the circulation of 
underground waters. Connection between the crests 
of the anticlines is obtained by fractures that follow 
the anticlinal axis, as in Nova Scotia, or by dikes that 
have been injected in the wake of regional dislocation, 
as at Bendigo.
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No. 3—The Richardson Vein with cross-stringers.

In a region marked by folding the greatest intensity 
°E fracturing is exhibited at the place of maximum 
Plication. At Bendigo this is found at the apex of an 
anticline. In Nova Scotia it is found where the folds 
Jntersect, that is, where an anticline plunges in obedi
ence to a transverse syncline : at the nose of a dome. 
.f is there that the crenulation is most marked. Fold
ing is accompanied by cleavage in fissile rocks and by 
Jointing in those of granular texture. The main anti- 

'nal axes are characterized by a dominant cleavage, 
Usually at a high and persistent angle. At the approach 
1° the apex of the fold, and more especially at the place 
where the rock is twisted by cross-folds, the regional 
cleavage is dominated by a local radial fissility, exem- 
Pbfied in several of the annexed photographs. It is 
iiiere that the crenulation is most marked and most
continuous.

At the place of maximum flexure, where the cleavage 
O'nuiates the bedding, any fracture due to regional 

Uiovernent will find a devious way. In part it follows 
le bedding, or, at least, it confines its divagation to 

cue soft, bed—of slate ; in part, it responds to the invi
tation of the cleavage-lines, in default of such assist- 
nlce it traverses both bedding and cleavage, but not 
0r long. A vein-fracture in one mine plays many 
arts. That was the lesson at Bendigo ; that is the 

Aching of Nova Scotia.
b(iyhen the solutions containing both quartz and gold 
\v f.an to course along the fractures thus prepared, they 
a e^e deposited wherever conditions were favourable, 
act a^er deposition they tended to reproduce the char- 
w ?r Ibeir abiding place. Thus I argue that they 
tj^1 e. Precipitated along the bedding-planes, to form 
te f?'mPly tabular deposits that delight the writers of 
ar. .nooks; they likewise were laid down along the 
rest Save us the symmetrical saddle-lode ; they
Ret r *n cross-fractures that became the “spurs” of 
fiu ]i ° ant* Ibe “angulars” of Nova Scotia ; and, 
rhvtn ’ • they found a way into the intricate and 
^ hmically-crinkled passages prepared for them, 
Uiasf 6 c^eavaSe and bedding disputed for structural

taififi ^ar as I know, only one writer has made a de- 
^din* st,,dy of the crenulation. I refer to Mr. J. 

1Uud Woodman, formerly Professor of Geology in
lpcliteisa

rock composed of fine mud.

the Dalhousie University, at Halifax. His paper on 
the Moose River district, to which reference has previ
ously been made, is a good example of careful investi
gation. The accompanying drawings are excellent. 
They afford evidence that the crenulation is usually 
confined to one side of a fold, that it is found on cross
veins as well as on the stratified veins, that the laminae 
of the enclosing slate tend to curve with the quartz, 
that the crenulation is most common in slate beds 
bounded on both sides by quartzite, that the sympathe
tic curves in the rock rarely reach more than 2 feet 
from the crenulated vein, and that the furrows are 
larger where not parallel to the bedding. He recog
nizes strain-slip cleavage, and says that “if it caused 
the corrugations, we should find some sign of it also in 
the sediments, either cleavage or acute small-scale fold
ing ; but do not.” He adds that “there is not the slight
est deviation in the dip of the laminae in proximity to 
the veins,” but 1 cannot reconcile this with the state
ment that “the lamination of the slates follows the 
crenulations of the lead, exactly when near it, less 
faithfully when farther away. If the “deviation” of 
the laminae is not from the normal dip, from what line 
is the deviation? Dismissing strain-slip cleavage, Mr. 
Woodman says : “The only explanation remaining, 
therefore, is that the cross-veins lie in fissures which 
had their present sinuous course at the beginning of 
occupancy by the vein material. It is noticeable that 
this crenulation is not found in quartzite unmixed with 
slate ; but is confined to slate and alternations of the 
two. It is best developed where no quartzite is pre
sent. It appears, then, that in the thinly laminated 
pelites,* at the time of intrusion of the cross-veins, the 
rock broke under the strain most easily across the 
strata squarely or diagonally in places, with the bed
ding in others, and in some backward or downward 
rather than upward. Thus I infer that Mr. Woodman 
and I reach the same conclusion by diverse ways. 1 
had not read the foregoing paragraph until after ar
riving at my own conclusion. And 1 reached it by two 
suggestions : first, the coincidence between the pitch 
of the crenulation and the line of intersection between 
the planes of cleavage and bedding, as noted by me in 
1905, and, secondly, the analogy of the cross-veins as 
sketched by me at Bendigo in 1890, showing the zigzag 
structure when the quartz-filled fracture crosses alter
na re beds of slate and sandstone. On turning to Mr. 
Woodman’s paper 1 noted his sketches of cross-veins ac
companied by crenulation, but it was not until writing 
the foregoing paragraphs that 1 ascertained how closely 
his conclusion tallied with my own. We express it dif
ferently, but the fundamental idea is nearly identical. 
He wrote in 1903.

Thus the crenulation may finally be regarded as the 
beautiful product of complex fracture due to cross
folds in rocks of uneven texture. The fissility induced 
by extreme plication has afforded a sinuous line of 
passage to rupture and to the quartz that subsequently 
healed the rupture. As originally formed the veins 
were crooked, that is, they zigzagged in a sharply an
gular line. , In the course of mineral impregnation they 
became rounded. Nature hates an angle as she abhors 
a vacuum. Time softens hard lines is a poetic way of 
saying that chemical corrosion is most rapid where the 
largest surface is exposed to solvent action. The 
angles of the zigzag vein-fracture were filled with 
quartz, which, in the course of accretion from further 
passing solutions, replaced the crushed slate adjacent
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to it and slowly gained a rounded outline. On the 
700-foot level in the Gagnon mine, at Butte, I have 
seen boulders 5 or 6 feet in diameter, formed by the 
solvent action of water that has seeped along joint- 
planes in the granite. These were similar in origin to 
the boulders formed by erosion at surface, and were 
due to the sculpturing hand of chemical waters. Once 
rounded, the hard quartz bent the neighbouring soft 
slate to its unyielding shape. Neither movement nor 
solution cease underground at a given moment. Since 
the veins were formed, the continual shifting of loads 
of sediment, by transfer from mountain to river, from

land to sea, has caused the disturbance of equilibrium 
that incites geologic unrest. This has been the cause 
of new fractures along which later solutions have 
found a patient way. Photograph No. 3 shows clearly 
the occurrence of quartz veins differing in character 
and origin. We who see a vein in a mine to-day are apt 
to regard it as a finished product, brought to our at
tention at the close of a completed cycle of chemical 
and physical operations. We regard ourselves as full- 
stops in time. On the contrary, the whole of the period 
during which man has tenanted the earth barely

Fig. K.

punctuates the geologic record ; ours is a brief phase 
synchronizing with a minute portion of the vast stretch 
of time during which the vein of ore has undergone 
successive change. Had we left it in the ground it 
would have undergone, in later eons, a further altera
tion. When we remove it with the pick and hammer 
we break the normal sequence of its development ; we 
are for a brief moment the masters of forces that have 
operated since the dawn of creation.

Fro. 0.

THE INFLUENCE OF SMELTING, ELECTRICITY 
CYANIDE PROCESS ON MEXICAN SILVER

From the Bulletin of the Mexican Institute of Mining and Metallurgy, 
By Victor M. Brasehi, E.M., C.E.

AND THE
MINING

Twenty years ago the bulk of Mexican silver ores 
was treated by the Patio process, but attempts were 
made often to introduce the American pan system with 
very little success owing to any of the three following 
causes :

No. 1. Non-adaptability of the ore ;
No. 2. Irregular supply of ore, and

J V I ixuuwieage or mechanics and of PaImill practice.
In mining the methods were still of the primitive 

type, the only machine which had been accepted gen 
erally being the steam hoist. Pumping was done pre' 
ferably by hoists, the old horse malacate and ox hi<F 
bag in the lead, the ox hide bucket making it flexible
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and. easily filled vessel. Steam pumps were a nuisance, 
expensive to install and to run, and the lack of mechan
ical knowledge and the heat developed under ground 
made them a troublesome and very unsatisfactory con
trivance. The only successful steam pump in use at 
that time was the good old Cornish pump which was 
the favourite in Pachuca in the hands of Cornish miners, 
but practically the methods described by our worthy 
President in his Centennial address were in full blast. 
Expensive fuel and consequently expensive power be
ing one of the greatest drawbacks to development.

At about the same time the American Secretary of 
tlie Treasury ruled that lead ores should pay a duty 
when imported into the United States, and at once this 
gentleman laid the foundation of the smelting indus
try in Mexico, as you all know.

Roughly and generally speaking we may say that in 
the well established mining camps of those times, like 
Pachuca, Guanajuato, Zacatecas, etc., the expense for 
mining and treating a ton of ore was about $15.00 
each, so that ores assaying less than one kilogram of 
silver could not be treated, especially as the major por
tion of the gold was lost. Let us remember, also, that 
the general average of time required for a torta was 
thirty days, so we can see, therefore, that the mining 
mterests of Mexico were well prepared for the induce
ments which the smelter made to them.

The smelter not only paid for the ore on delivery, 
mit. it even advanced money to the mines, and it also 
Paid for the gold contents, until then mostly wasted, 
and the matter of a high charge for freight and treat
ment was easily lost sight of by the miner on account of 
his being put in funds promptly and of being paid for 
a larger average extraction than the Patio process 
yielded. It is also a matter of history that the smelters 
Prepared their ground very carefully by getting the 
railroads to make long time contracts for ore haulage 
at low freight, rates at practically cost to the railroad, 
" ith the argument that the tonnage would benefit the 
railroad indirectly by the long haul and by the gen
ial industrial growth of the country, but the miner 
d'd not receive the benefit of the low freight rate, either.
. Gradually the Patio process began to go out of ex- 
1 Ten ce and no more attempts were made to develop any 

}jher different metallurgical process since all ores gra
dated to the smelter, until the mining industry awoke 

a° Ere fact that the profit, was all going to the smelter 
a period of stagnation in mining set in. The 

t^can owners of mining properties sold them readily 
he smelters and to foreign corporations and the old 

rp,lrT °f the native Mexican miner began to die out. 
j ? Mexican capitalist also devoted his wealth to specu- 

lon in banking and industrial shares, real estate, etc.,
'^hat mining began to be looked upon askance.
haul

rpi vx, fv, w Jr....................................................

' he railroads also complained of the non-profitable
°n ores and endeavored to have the freight rates

"hanged in their favour.
tur^T smREer waxed so fat that it formed the na- 
; j monopoly under such circumstances, accumulat- 
bi] ■ r^e reserves of cash, paying large dividends and 
pgT'hg and leasing and controlling large mining pro-

. The smelter began bv helping the Mexican mining 
mdustry, but it was ending by throttling its very life. 
. here was no incentive to the prospector nor to the 
dependent outside investor. The whole commercial

activity of the various mining districts was dying out 
and the Mexican mining industry was giving evident 
signs of becoming soon simply a series of large mines 
controlled by the smelting interests and a few indepen
dent large companies. And things went even further, 
since the Government of Mexico and her most influen
tial surrounding business groups began to lean to the 
idea that the mining industry partook too much of a 
gambling proposition which tended to demoralize the 
good substantial business principles of the country and 
that it would be a very proper thing if the commercial 
energies of the nation and its wealth should be turned 
into other channels, so that the Mexican silver industry 
was indeed facing many dangers.

At this writing the whole country is well satisfied 
with the results achieved by the law of monetary re
form which has given the country a stable currency 
and at the same time kept for the country’s exports the 
great benefit of a high rate of exchange, which also was 
made stable. Results have confirmed the wisdom of 
this monetary law, but mining men considered then and 
consider now that the law did not go far enough as 
the taxation upon silver mining was kept still at a high 
figure, collected upon the gross output, an inheritance 
of the times of the “King’s fifth.”

It was most fortunate for Mexico and her chief in
dustry, silver mining, that just as the new monetary 
law went into effect the price of silver went up and the 
Mexican silver dollar could be exported at a profit, 
which lucky circumstance happened at the very time 
that the silver miner had the opportunity to convert his 
wasteful and expensive antiquated methods into mod
ern, efficient and economical processes.

The historic old mining camp of Guanajuato deserves 
the credit of having been the cradle of the new epoch. 
It is true that the cyanide process as applied to silver 
was first tried in the State of Sonora, but it was Guan
ajuato that made it generally known upon a large and 
suitable scale. It was Guanajuato, also, practically a 
dead and abandoned mining camp, which because it 
had produced so largely and contained such well- 
formed mineral veins with mines containing consider
able amounts of low grade ore and valuable dumps, in
duced a group of American capitalists to develop elec
trically a water power in the State of Michoacan and 
graphically blazed a way to point out to the silver 
miner what he could accomplish with cheap power and 
a cheap metallurgical method. It- is true that this was 
not the first electric transmission hydraulic plant in
stalled in Mexico, as I believe that honour belongs to 
the Regia Company, but it was the epoch maker.

Cheap electrical power at once gave the miner the 
convenient electric hoist and electric pump, not to 
speak of course of the cheap power for his cyanide mill.

It is unnecessary to go into descriptions at the pres
ent time of the improvements made in electrically dri
ven machinery, but I will say that Mexico has been the 
field where many of the successful machines of to-day 
were either developed to the fullest extent in their 
application or even were first tried. We are all fami
liar with the rapid development of the Pachuca tank ; 
it was in Mexico where the Johnston concentrator made 
its first success, and it was in Mexico where the very 
first Aldrich electric pump manufactured was set up. 
Rome of us remember the days of the old steam pump 
when no pump was satisfactory and if somebody had 
bought one make he wished he had bought another one.
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so that the miner was easily inclined to give up the ex
pensive and annoying steam pumping plant and have 
recourse again to the expensive but satisfactory and 
reliable hoist with its positively up and down moving 
bucket. The sinking of shafts in those days was a la
borious and unsatisfactory job, so the miner was con
stantly tempted to forget the good basic principle of 
keeping the bottom of the shaft always below his stopes, 
and he went back readily to the plan of his forefathers 
of keeping the bottom of the shaft over his stoping 
head.

During the period of transition the smelter still en
joyed the troubles of the miner because the abundance 
of silver ore in this country is so phenomenal that if 
the ore did not come from one camp it was bound to 
come from another.

I well remember the time when every mining camp 
was a bee-hive of freight and commercial activity be
cause the ore was mined and treated at each mine or 
at each mining camp and pay rolls of mines and mills 
kept commerce alive locally. But gradually the high 
roads ceased to see the string of freighters. Slowly 
the Patio mills began to shut up their gigantic doors. 
The arrastras stopped grinding, the mules were sold to 
the farmer or to the street car company, houses were 
abandoned, doors closed, and mining camps began to 
look like deserted cities, but the smelter kept on gath
ering the piles of ore and sending the profits all abroad.

With the cyanide process mines can not only treat the 
newly developed low grade ore profitably, but they 
can go back to the old rotting stopes and to the fills and 
dumps and make them yield a silver stream with a 
golden lining. Each mine capable of producing regu
larly from 50 tons of ore a day up can at once begin 
to treat its own ores. Every mining camp has begun

filling up and the good old buildings of the Patio mills 
are opening up their hospitable doors to the new mach
inery, the names of which I will not mention so as to 
avoid any feelings of jealousy. Every mining camp 
is again becoming a centre of commercial, metallurgi
cal and mining life and the silver industry is coming 
back into its very own now that the twenty year period 
of the smelter tyranny has come to an end.

But more than that—the Mexican miner, always full 
of hope, always having a keen eye for a prospect, and 
the Mexican capitalist have both jumped back into the 
ring with both feet and we hear nothing more of the 
“caracter aleatorio” of mining, but on the contrary 
banks and bankers are doing their share to promote 
the modern business of Mexican silver mining.

A great deal has to be done yet—besides a revision 
of the system of taxation on silver we need here in this 
country a modern, up-to-date mining school and the 
training given to young mining engineers will be of 
vast use to Mexico in developing some of her other in
dustrial needs. Copper and iron ore are being mined 
by steam shovels ; cement rock and phosphate rock be
long to the crust of the earth just as much as does silver 
quartz. The young engineer might just as well work 
in a cement mill as in a copper smelter ; as well in a 
fertilizer plant as in a quartz mill. Modern Technical 
education will fit the young man as well for one as for 
the other. Mining in a sense is manufacturing—pro
ductive mining certainly is. Many people think that 
mining is simply the preliminary part or unprofitable 
part whilst you are looking for something until you 
find it, but it is not mining alone that requires the in
vestment of capital in the stages of investigation and 
research. Mining has always been one of the great 
businesses of the world and always will be.

COAL LANDS IN NORTHERN CARIBOO, B.C.
Mr. C. F. J. Galloway, mining engineer, of Vancou

ver, B.C., has made the following preliminary report on 
coal lands in Northern Cariboo, B.C., to Mr. A. E. Hep
burn, also of Vancouver :

“Your coal area on Bear River is situated about 50 
miles above the mouth of thè river, being about 45 
miles due east from Fort George. A good trail exists 
from Fort George eastwards to Willow River, a dis
tance of 26 miles; from there a trail about 22 miles long 
would reach the property.

“The best way to reach it with a trail or road, how
ever, would be from a point on the upper Fraser River, 
above the canyon', which is only 15 or 16 miles distant, 
the pass separating the two valleys being low. As the 
Grand Trunk Pacific Railway will have steel laid to 
Tete Jaune Cache, and small steamers running on the 
upper Fraser River, next spring, it will be easy to get 
supplies and materials in this way.

“The area consists of 15 full sections covered by coal 
prospecting licenses ; of these, three may profitably be 
dropped. The exposures of coal measures are few, and 
are confined to the banks of the river, following more 
or less the line of strike, so that, the extension of the 
measures to the dip can only be assumed from the con
figuration of the ground, the limits being fixed by ex
posures of igneous rock. There is every reason to be

lieve that the coal measures underlie the whole of the 
flat area between the hills of igneous and other rock, 
but allowing a large margin for disturbed and unpro
ductive areas ,a very conservative preliminary estimate 
of the area underlain by coal measures would be 4,000 
acres. The recent survey of the area has shown that 
some of the sections extend on to the hills of igneous 
rock. My estimate of the productive area is, therefore, 
considerably less than that given on previous occas- 
sions, being, moreover, intended as a rough estimate 
of the minimum probable productive area included if 
12 sections only.

“Three workable seams of excellent bituminous coal 
have so far been proved, with an aggregate thickness of 
rather more than 21 feet, plus an unknown amount up 
to 4 feet, for the top of the upper seam, which was not 
visible above drainage level at the time of our visit. 
Numerous smaller seams are visible, and some of these 
will very likely prove workable under portions of the 
area. It is also quite likely that other seams occur, 
which are not seen at all in the few exposures.

“Taking a thickness of 21 feet over an area of 4,000 
acres, at the rate of 1,200 tons per foot per acre, which 
allows amply for all losses in working, faulty ground’ 
etc., there would be 100,800,000 tons of coal included- 
This figure is not given so much as an actual estimate 
of the quantity available, as to show that even taking
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the minimum probable conditions as to area of measures 
and thickness of coal, the property is of enormous value.

“Where the coal is seen, the measures are standing 
at an angle varying from 20 to 45 degrees, but the indi
cations point to a flattening toward the dip, so that the 
coal may be expected to underlié the greater part of the 
area at a comparatively small depth.

“The depth and extent of the coal should be proved 
by diamond drill holes at several points before any per
manent opening is done, but, if it be desired to work 
a small output without further delay, a temporary shaft 
could be sunk on the northeast side (right bank), of the 
river, opposite to, and not very far from, the coal ex
posure which has been opened. If this be not done, I 
should recommend the driving of a cross-cut on the 
same side of the river as the present tunnel, but at a 
slightly higher elevation, to prove the ground below 
the three known workable seams.

“As we had to abandon our boats coming out, it was 
unfortunately necessary for me to leave all my samples 
behind, to be brought out later, but the analyses you 
already have prove the excellent quality of the coal. 
One of these analyses, by Mr. J. O’Sullivan, of Vancou- 
Ver, B.C., of a sample of the thickest of the three seams 
referred to, is as follows :

Per Cent.
Hygroscopic water .......................... 3.5
Volatile combustible matter ............ 41.5

Per Gent -
Fixed carbon .................................... 50.0
Ash ...................................................... 4.0
Sulphur .............................   1.0
Coke, 54.5 per cent.

Character of coke, hard and firm.
Heating power in British thermal units, 12,517.2.
Pounds of water evaporated by one pound of coal, 

12.95.
“The seams are to some extent interbedded with 

bands of shale, but this will easily be removed by a 
modern washery.

“As this is the only coal, other than lignite, yet 
known in central British Columbia, it will find a ready 
market in the Grand Trunk Pacific, and other railways 
which will soon be built through that country, which 
is now attracting so much attention. Timber is scarce 
in many places, and the coal will have a considerable 
market for household and industrial purposes in Fort 
length, over the pass already referred to, will connect 
George and other places.

“A short railway or tramway, 15 or 16 miles in 
the coal area with the Grand Trunk Pacific Railway, 
or, one of 8 or 10 miles across an equally easy pass to 
the west, would connect it with the Willow River & 
Barkerville Railway, which, it is expected, will be con
structed shortly, so that once railway communication 
is in the country, the question of shipping facilities will 
be very easily solved.”

MINING IN BRITISH COLUMBIA IN 1911
In the course of an address to the Legislative Assem- 

ly of British Columbia, the Premier of the province, 
,n- Richard McBride, who is also Minister of Mines,

said:
th' ^>er*laPs as Minister of Mines, I should say some- 

lng at this juncture with regard to the progress made 
V the mining industry of this province during the year 
P'st past. Mining generally held its own in 1911. The 

der properties made about the output expected of 
le(n, and a few new properties advanced to such a 

Position as to ensure a substantial production in the 
nture, such as the Britannia mine on Howe Sound, 
nd the Granby Company’s Hidden Creek mine on Ob- 

?ervatory Inlet, wrhile in the Slocan several properties 
>ave developed ore of such quality and in such quan- 

as to give hope that the palmy days of that district are by no means past—even the hills there have
a silver lining.

Statistics of the year’s production are not yet com- 
1 e.e> but an estimate by the Provincial Mineralogist 
«-•ni l Us to exPect a production of about $5,187,000 in 
soiq, $946,000 in silver, $1,161,000 in lead, $4,432,000 

copper ,and $127,000 in zinc, or a total production of 
e I biferous minerals amounting to $11,853,000 ; of 

$4«r an estimated production of $8,523,000 ; of coke, 
.5,000, and of miscellaneous minerals (building ma- 

o/'^ls, etc.), $2,000,000, giving a total valuation of the 
1 Put for 1911 of $22,841,000, which total is approxi- 
ately $3,500,000 less than was that of 1910.

ou. ^a.c^ °I the minerals mentioned, except miscellane- 
na^ puerais, shows a considerable decrease as com- 

with last year, which does not appear consistentPared
With uiy previous remarks relative to the general ad

vancement made by the province, and would not be 
were the position not capable of being explained. The 
chief reason for these decreases is to be found in the 
fact that labour troubles caused the shutting down of 
the Crow’s Nest coal mines and coke-making plants 
for a period of about eight months out of the year. This 
entailed directly a loss in output of coal and coke of 
more than $2,120,000, and indirectly (through cutting 
off the coke supply, thereby causing suspension of work 
at the Granby Company’s mines and smeltery in the 
Boundary district), of a considerable proportion of the 
losses shown in gold and copper and part of the de
crease in silver. A remaining portion of the decrease 
in silver, and as well that in zinc, is attributable to the 
destruction by forest fire in the summer of 1910, of 
part of the Kaslo & Slocan Railway, thereby cutting 
off transportation facilities, and the burning of mine 
and mill buildings and plant.

“With regard to the regrettable labour difficulies, I 
have referred to, I sincerely hope that we shall ere 
long find some machinery which will operate success
fully and without injustice to any, by which such de
plorable industrial disturbances may be avoided. I 
do not propose to enter into any discussion of the eth
ics of strikes. It is perhaps true that the right to strike 
constitutes the greatest protection which the working 
man enjoys ; but when one goes through a district in 
which a strike is taking place he cannot but feel the 
pity of it all. It is, of course, disastrous to the inter
ests directly concerned and to the business of the coun
try, but how much worse for the men who are deprived 
of their opportunity of earning a livelihood for them
selves and those dependent upon them, and how much 
worse still for their faithful wives and their little chil-
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dren. It is too bad that the genius of man has not yet 
been able to devise some means by which these most 
deplorable crises may be averted.

Wonderful Deposits of Coal.

“The outlook for the metalliferous mines of British 
Columbia is encouraging, and if we shall get a year 
free from labour troubles, the output of the East Koote
nay, Slocan, Nelson, Rossland, Boundary, and Similka- 
meen mines should show an increase in gold, silver and 
lead, while the Coast mines should increase the produc
tion of copper.

“At present our coal mines produce about half of our 
total mineral output in value. And it would seem from 
the development of the past year as though we had 
only touched the margin of our wonderful coal depo
sits. The year’s developments include new and great 
coal fields in East Kootenay, other new and important 
deposits in the Similkameen, and last, but probably the 
greatest, is the determination of what promises to be 
the greatest anthracite or semi-anthracite field west of 
Pennsylvania, at the head waters of the Skeena River. 
This last-mentioned field is as yet but little developed, 
but if only a fraction of present promise shall be ful
filled, it will be bound to have a wonderfully stimula
tive effect upon the future of the province. The coal 
mines of Great Britain gave it its position as the manu
facturing centre of the world, and our coal fields un
questionably will serve as a strong magnet to draw the 
manufacturing interests of the Pacific to our shores. 
Coal is a breeder of industries and its value to the 
country does not by any means end with its having 
been disposed of by the companies engaged in mining 
it.

“Before I conclude my remarks, it will not be unin
teresting to have mentioned to you that the coal mines 
legislation enacted during the last two years (this in
cluding the provision for mine-rescue work in 1910), 
has been working well. And, before sitting down, I 
might announce to the House that the office of Chief 
Inspector of Mines, vacated by Mr. F. H. Shepherd, 
now representing Nanaimo District in the House of 
Commons, was filled at the first of this year by the ap
pointment of Mr. Thomas Graham, of Nanaimo, an ap
pointment which I am sure will prove of distinct ad
vantage to the mining industry and to the province.’’

As supplementary to the foregoing, our correspon
dent, Mr. E. J. Jacobs, Victoria, B. C., has supplied 
the following approximate estimate of the mineral 
production of British Columbia for the calendar year 
1911. In this connection he observes : “The accom
panying estimate differs somewhat from other esti
mates I have recently sent out for publication, but as 
the latter were necessarily based upon returns in 
which production in November and December months 
was estimated, while now the actual production in a 
number of instances is known, it follows that changes 
have had to be made accordingly.

Approximate Estimate of Mineral Production.
Gold, placer .................................................. $ 470,000
Gold, lode, 230,000 oz.................................... 4,754,100

$ 5,224,100

Silver, 1,900,000 oz........................................ 962,077
Lead, 29,000,000 lbs........................................ 1,153,620
Copper, 35,500,000 lbs.................................... 4,393,480
Zinc, 2,600,000 lbs........................................... 127,270

Total metallic minerals............................$11,860,547
Coal, 2,450,000 long tons............. $8,575,000
Coke, 66,000 tons ........................ 396,000

Other materials (stone, brick, lime,
cement, etc.) ........................ 2,000,000

Total non-metallic minerals ... $10,971,000

Total value of mineral production......... $22,831,547
As compared with the production of 1910, the fore

going shows a gross decrease in metallic minerals and 
coal and coke, of $4,045,519, but as there was an esti
mated increase in building materials of $500,000, the 
net decrease in the production of the year is estimated 
at $3,545,519.

JOURNAL OF THE CANADIAN MINING INSTI
TUTE.

The Journal of the Canadian Mining Institute for 
1911, which is Vol. XIV., has been issued. It is a 
credit to the Institute, and compares favourably with 
corresponding publications of older and larger mining 
and metallurgical institutions, in respect of number of, 
general standard of the papers contained, and decid
edly so in the comprehensive and most useful index 
compiled by the secretary, Mr. H. Mortimer-Lamb, 
who took infinite pains to make this almost indispen
sable adjunct to. an excellent work the more service
able to its readers.

Of the more noteworthy of the papers included in 
this volume, several may be mentioned, namely, those 
of Dr. James Douglas, on “Earthquakes in Mines”, 
Mr. J. S. Diller. on “The Types and Modes of Occur
rence of Asbestos in the United States”; Mr. E. B. 
Wilson, “Some Notes on Pyrite and Marcusite”; Dr.. 
Heinrich Ries, on “The Clay and Shale Deposits of the 
Western Provinces of Canada”; Mr. J. D. Irving, on 
“Some Features of Replacement of Ore-bodies and 
the Criteria by Means of Which They May be Recog 
nized”; Mr. W. R. Ingalls, on “The Problem of Mixed 
Sulphide Ores”; and—among those of the Canadian 
members—Mr. D. B. Dowling, on “The Undeveloped 
Coal Resources of Canada.”

The reports of the 1911 annual meeting, held in the 
city of Quebec, and of meetings of branches of the 
Institute, will doubtless prove of interest to members 
generally, who will also anpreciate an improvement in 
ouality and style of binding, the latter admitting of 
the book lying quite flat when open. Altogether, Vol 
XIV. will be a welcome addition to many libraries.

DUTY OF GRINDING PANS.
The average duty of a 5-foot grinding pan is about 

20 tons a day as a stage-grinder, or about 9 tons ft 
dav as a slimer. and the power consumption is about 
6 horsé-power. In the Kalgoorlie field the Wheeler 
pan is in general use, but not so on other fields. At 
the Ivanhoe mine elaborate tests were made some years 
ago as to the relative value of the pans and tube- 
mills. and these tests came out in this particular case 
in favour of the pans.Total gold
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VERTICAL VERSUS INCLINE SHAFTS IN 
PRECIOUS METAL MINING*

By John Malcolm Nicol.

There is still a great diversity of opinion as to the 
relative merits of inclined and vertical shafts ; hence, 
the excuse for these notes is not so much to give an 
account of my experience, or to state my own opinion 
regarding the matter, as to sum up and analyze some 
°f the generally accepted ideas, so as to obtain a gener
ous discussion of the whole subject from other mem
bers of the profession, thus enabling us to hear the 
uiost recent experience and advanced opinions of en
gineers in Mexico.

A three or four compartment inclined shaft sunk on 
the vein was almost universal practice in California 
for a great number of years, and we may still find 
some notable examples of four compartment inclined 
shafts with only two hoisting compartments through 
which from three to five hundred tons of ore is handled 
with self dumping skips every 24 hours, from depths 
of 2,000 to 3.000 feet, on the incline and even over. In 
Coutil Africa I understand the tendency has been to 
change from vertical to inclined shafts, and also to 
the use of combination shafts ; while here in Mexico 
the inclined shaft has been almost exclusively used for 
exploration purposes and ladderways, the main hoist- 
,ng and unwatering shafts being nearly all vertical.

tlhes ubjeet may be considered from various points 
view : first, as to the primary purpose of the shaft 

*tÇd the relationship of the surface topography to the 
‘P of the vein and other local conditions ; secondly, as 

P the cost of sinking, and subsequent cost of extrac- 
10n Per ton ; and, thirdly, as to the intrinsic advant- 

| ^es °r disadvantages of either type of shaft, per se, 
heacfa^i°n an^ faef°rs coming under the above

No final rule can be laid down inasmuch as numer- 
Os local conditions, such as an excess of water in 
aer wall of the vein as against comparatively dry 

ground on the other side, the stability of the different 
,.a|ls, and such factors,.often finally control the loca- 
j and type of shaft. I have, therefore, dealt with 
a G su!)iect from a broad standpoint, and rather from 
' f ?ns‘fieratlon of the merits or demerits of the vertical 

mclined shaft “per se.”
4 "L that in Mexico there is a very general prê
te' Ce a?a'nst the inclined shaft, and the idea seems 

Prevail that it cannot be sunk as rapidly and econo- 
aml 'V as a vertical shaft, and that ore extraction 
ve] °^er mining operations in the course of the de- 
eni_, Pment of a mine cannot be carried on as conveni- 

y and economically through an inclined as through 
a vertical shaft.

The 
metal Purpose for which shafts- are sunk in precious 

mining may conveniently be considered underi°ur heads.
,T Those sunk to locate a body of ore in an unex- 

Pmred vein: that is “prospecting shafts.”
A Those sunk for the express purpose of draining 

,l g'ven zone, either virgin or comprising old workings. 
A Those sunk for the economic development and 

^faction of a known or assumed body of ore.
^Printed from Bulletin of i

Mexican Institute of Mining and Metallurgy.

4. Those sunk' exclusively for ventilation, or for 
providing additional means of egress from the work
ings for purposes of safety, etc.

It frequently occurs that nearly all the above re
quirements are covered by one shaft, yet the classifi
cation will be found I think, convenient for purposes 
of reference.

Dealing with the first division, “exploration shafts,” 
and assuming that the topography and the dip of the 
vein are such that either an inclined or a vertical shaft 
could be sunk, I believe it is generally considered that 
the inclined shaft is preferable, especially for explor
ing an undeveloped zone in a district that has not been 
proved at depth by other mines in the neighbourhood.

The advantages generally claimed by sinking on the 
vein with an incline are the following :

(1) That the vein can be followed however much it 
changes, and no long cross-cuts are needed to reach the 
ore for extraction purposes.

(2) That, when the first exploration shaft that is 
sunk on an out-cropping rich ore shoot is inclined and 
follows the ore, the ore extracted will often pay ex
penses ; hence, the maximum of exploration is accom
plished with the minimum of expediture.

(3) That, owing to the fact that quartz forming a 
vein is often softer and more uniform than the wall 
rock, sinking operations can be accomplished more 
rapidly and economically by an inclined shaft on the 
vein than by either a vertical or inclined shaft in the 
country rock.

"While it is true that the last advantage claimed may 
often exist near the surface in dry ground, the advant
ages are generally more than offset by other disadvant
ages.

The disadvantages of sinking on the vein may be 
enumerated as follows.

(1) Nearly all veins carry more water than the walls, 
hence, if sinking is carried on in the vein in a wet zone, 
all the water of the region has to be drained while actu
ally sinking, and this with pumps of the sinking type. 
It is well known that a large volume of water is always 
more difficult to handle with sinking pumps than with 
station pumps.

(2) There is yet to be found on the market an ideal 
sinking pump which will successfully handle gritty 
water without ceasless delay from the cutting of pack
ing and plungers. In nearly every case this difficulty 
is found to be greater with the sharp quartz grit from 
the vein matter than with the wall rock, but is often 
nearly negligible when sinking in a slate wall or moder
ately soft porphyry formation. This difficulty is al
ways accentuated when an exceptional volume of water 
demands quick handling of the pump and the minimum 
of delay for packing and from breakdowns.

(3) If the vein varies considerably in dip, there will 
be great difficulty in maintaining favourable track and 
hoisting conditions when sinking on the vein, and the 
shaft is liable to be useless for the economic extraction 
of the ore.
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(4) If a large amount of valuable ore exists on either 
side of the shaft when sinking on the vein, and for 
commercial reasons it is desired to extract this ore at 
the earliest possible moment, it will be found difficult 
to do so without resorting to expensive timbering or 
else large pillars of ore will have to be left until the 
rest of the mine is practically w-orked out, otherwise 
the shaft will be imperilled by caves from the hanging 
wall.

The advantages claimed in favour of the vertical 
shaft are as follows :

(1) It reaches the maximum depth in the minimum 
time.

(2) It can be driven more rapidly, and timbered with 
greater ease than the inclined shaft.

(3) The difficulties with the pumping question are 
never as severe as in the case of the inclined shaft, ow
ing to greater facility in suspending the pump and in 
the formation of the pump.

(4) It is also generally conceded that the extraction 
of the ore can be carried on more economically through 
a vertical shaft than through an inclined one.

Personally I do not think that these claims in favour 
of the vertical as against the inclined shaft can readily 
be substantiated. The choice should be controlled by 
other factors.

Up to a few years ago, when we were dependent up
on steam or Cornish pumps for underground work) the 
inclined shaft also presented serious disadvantages on 
this score, but with the introduction of electric station 
pumps and air or electric sinking pumps this is no 
longer an obstacle. Great facilities are offered by 
the use of electricity underground, and with the estab
lishment of air compressor statiops close to the point 
of operations, provided the proper equipment is fur
nished and an intelligent system of work is organized, 
it should be possible to carry on work just as quickly 
and efficiently in an inclined shaft as in a vertical shaft.

It is claimed by some engineers in Mexico that ore 
is most successfully extracted from the mine by wheel
ing the cars directly on to cages and hoisting these to 
the surface, hence, there is a further prejudice against 
the inclined shaft owing to the difficulty of construct
ing satisfactory incline cages on which cars can be 
easily handled. Now as a matter of fact, in the ma
jority of camps outside of Mexico experience has shown 
that greater economy is obtained with the use of self 
dumping skips, which can be handled just as easily and 
economically in an inclined as in a vertical shaft.

The factors above enumerated have all to be taken 
into consideration before final choice is made between 
an inclined or vertical shaft for the first exploration 
work. It is certainly as w'ell to combine the advant
age of following a vein closely by means of an inclined 
shaft with the facilities for the economic extraction of 
waste rock and any ore that may be encountered dur
ing exploration work, if this latter can be done as effi
ciently through an inclined as through a vertical shaft. 
I believe this is possible, and would, therefore, emphati
cally recommend an inclined shaft driven at a constant 
angle in the foot wall and closely following the vein 
for all exploration work. In this case only short cross 
cuts will be required to tap the vein at frequent inter
vals. Less water will probably be encountered in the 
foot-wall than in the hanging wall side of the vein, and 
certainly a great deal less water than in the body of 
the vein itself. Sinking operations, therefore can be

carried on with a minimum of difficulty wdth regard 
to water, which greatly faciltates the rapd advance
ment of the shaft.

Pumping stations, and ore bins can be easily located 
between the vein and the inclined shaft) and, if rich 
ore, which it is desired to remove at once, is encounter
ed in the vein, stoping operations can be carried on 
almost from the first start without endangering the 
safety of the shaft, or preclude the final extraction of 
ore from the deeper levels.

We have now to consider the second division.
Shafts sunk exclusively for drainage purposes.—• 

These are rare in the case of a virgin vein, and are more 
often driven to unwater old workings that are known 
to exist full of water, and are directly in accessable 
to exist ffull of water, and are directly inaceessable 
owing to caved, and bad ground that makes it imprac
ticable to make use of the old shafts.

If the vein has a very flat dip it would seem prob
able at first sight that the best procedure would be a 
vertical shaft sunk in the hanging wall of the vein, and 
located so as to cut the vein just below the deepest 
known workings. But let us suppose a case of com
paratively flat surface topography and where an old 
mine has been taken under option, and it is desired to 
reach the upper part of the old workings just below 
water level at the earliest possible date. In this case 
a vertical shaft would not be best, owing to the fact 
that very long cross-cuts would have to be driven be
fore the upper workings could be reached.

If we waited until the full depth of the shaft had 
been sunk and a pumping station installed having a 
capacity sufficient to control the unwatering of the 
whole mine, valuable time would be lost before any 
real progress could be made in lowering the water 
level to make the upper workings accessible.

Furthermore in case of caved ore bodies in large 
veins, the hanging wall is liable to be badly fractured 
and to cause considerable trouble with the alignment 
and timbering of any shaft sunk near the zone. The 
seepage water in the hanging wall is liable to be exces
sive and cause trouble with sinking pumps prior to the 
establishment of the larger and permanent station 
pumps.

Another objection to the vertical shaft in cases simi
lar to the above, is that if the ore bodies are found to 
be workable at levels below the point at which the 
vertical shaft cuts the vein, it would have to be ex
tended into the foot wall which is typical of standard 
examples shown in the text books. When the upper 
levels of the mine are ultimately stoped out, the result
ing partial settlement of the hanging wall often devel- 
opes a bad fracture zone near the point where the ver
tical shaft intersects the vein, which in some cases has 
been the cause of endless trouble and expense. As al
ready explained surface topography in relation to the 
dip of the vein must be a very strong controlling factor 
in the choice between vertical and an incline shaft- 
For instance, if a vein dips sharply into a steep hill, a» 
inclined shaft in the foot wall is clearly indicated 
w-hereas if a vein dips with the surface of a hill, a verti
cal shaft located in the valley below may offer features 
of accessibility, speed and economy that more than oft- 
set any other disadvantages as enumerated above.

Although somewhat out of place in these notes, 1 
think it would be apropos in view of the difficulty oft6'1 
encountered in unwatering ground, to draw attention
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to a new system of unwatering which has been recently 
attempted, and which really consists of a small verti
cal shaft excavated by means of core drills of large 
diameter. Where local conditions are favourable to 
this class of work, it would no doubt compare favour
ably in speed and economy with shaft, certainly up to 
moderate depths : particularly in the case of veins dip
ping with the slope of the hill where an inclined shaft 
would have great length as against a vertical tube-well 
°f this nature sunk on the lowest part of the ground.

The McKiernan-Terry Drill Company, of New York, 
have recently put on the market core drills capable of 
sinking wells of this class of from 18 inches up to 40 
inches in diameter, to a depth of 400 to 500 feet ; and 
the Bryon Jackson Iron Works of Can Francisco, Cali
fornia, have for several years successfully built a spe- 
cial type of centrifugal pump which can be lowered to 
a depth of 250 or 300 feet in a tube-well over 20 inches 
in diameter, and can be driven by a motor at the sur
face. and which has a very large capacity, up to 2,000 
0r 3,000 gallons per minute.

This system of unwatering by means of tube wells 
has been tried in Northern Mexico, using air lifts for 
extracting the water. I am inclined to think that 
there is a considerable field in the future for this sys- 
em, as its great advantage consists in the fact that the 

Well can be drilled without unwatering; the pumps be- 
't>g lowered after the required depth has been reachd. 
ts greatest drawback, however, is the limited depth 

at which pumps suitable for these wells can operate ; 
i though I have no doubt that before long means will 
2e found to design pumps which will overcome this dif- 
eulty. Core drills are capable of sinking shafts up 
? 1,000 feet while the maximum head for large capa- 

■T Pumps suitable for these wells is between 200 feet 
and 300 feet, I believe that as much as 3,000 G. P. M. 
. ave been raised through a tube well of this type, 20 
'uches diameter and 200 feet deep.

We now come to the economic extraction of ores from 
‘ mine (sec. 3) and the advantages or disadvantages 

vertical versus incline shafts.
fhe ore is to be extracted by means of cars run on 

, _ a cage, there is no question but that the vertical 
■ Uitt is the best and most convenient ; but as I have 
tb 6 indicated, modern practice seems to be towards 
Q e elimination of the cage in Mexico and tne adoption 
* -urge size self dumping skips, which are charged 
of°’n the loading station of underground bins. One 

tlie great advantages of the use of skips as against 
- ffs i§ that they can easily be arranged to handle 
°th ore and water, provided they are of the self-dump- 
S type ; and for small mines, not having a great out- 
u of ore, and where the water can be controlled by 
casional baling with skips, this factor is one demand- 
S consideration.

Q Shafts which are sunk expressly for the extraction 
tio°re mus*’ °f course, be located principally with rela- 

» t° the main ore shoots and the lateral extent of the 
sl/f 0n e^ther side of the shaft. The mouth of the
loca't't a^so l°cated with regard to the proposed

of the metallurgical plant. In the case of 
"cariy vertical veins, the vertical shaft is undoubtedly 
.st, and the only other consideration is its location 
‘V relation to the above factors. We also have to con
sumer those special cases where there are a number of 
Ve,y'~ and the ore from all the various underground 

mgs of these veins had to be delivered at a given'vorki
Point. If the veins are more or less parallel on strike

as well as dip and no great distance apart, a vertical 
shaft is probably the best. I have, however, seen some 
special cases, one of which has recently been brought 
to my attention. Here two principal veins dip in oppo
site directions, their croppings forming very nearly the 
apex of a great triangle, whose base at a considerable 
depth would be so long as to prohibit all thoughts of 
cross cutting from a central vertical shaft ; and be
sides the two main veins, there are other veins parallel 
on their strike dipping towards the main veins on the 
hanging wall side which also have to be worked! In 
this case I w-ould consider the vertical shaft as out of 
the question, and think that the most simple and eco- 
nominal way of solving the problem would be to drive 
two incline shafts in the foot wall of either vein, the 
collars of either shafts being side by side. By this 
means ores from widely divergent points of depth can 
easily be delivered to the same starting point for metal
lurgical treatment. We also have to consider the case 
where one vein is owned by two companies ; the first 
one of which contols the cropping of the vein and can 
conveniently sink inclined shafts if required, but 
where the second company would have to sink a verti
cal shaft to great depth before reaching the vein, which 
is known to dip at a comparatively flat angle.

This has been a common case in South Africa, and 
under these conditions the vertical shaft has in nearly 
every instance been dropped down to a point where 
the vein was reached. This has been subsequently fol
lowed with an incline shaft in the foot wall of the vein, 
driven, at a constant angle and although some difficulty 
has been experienced with the heavy wear and strain 
of the cables at the point where the vertical shaft 
changes to the incline shaft, this has been largely overt 
come.

Where, however, the combination shaft can be avoid
ed, it is unquestionably better to put in either an in
clined shaft on the same constant grade, or a deep 
vertical shaft ; but where the veins change abruptly in 
dip, or where the dip reverses at great depth this is 
almost impossible to accomplish. With the great facil
ities for underground hoisting stations which now 
exist, as a result of the perfect electrical equipment 
which can be installed in mines, the most satisfac
tory arrangement would seem to be to install a separ
ate discharge and loading point underground, which, 
if properly planned and handled, should cause but little 
loss of time or expense per ton of ore handled.

Finally we have to consider those cases where shafts 
are sunk exclusively for ventilation purposes, or for 
providing an additional outlet to the mine.

Large diameter core' drills are now being used in the 
States for,sinking holes in the hanging -wall of the 
vein for ventilating purposes, and I believe that the 
speed and facility with which air connections can be 
made with these drills is not generally appreciated in 
Mexico. As the holes drilled with these machines are 
generally of very large diameter up to 20 inches, and 
even larger, a “shot type” of core drill is generally 
used for this work, in which case the holes can only be 
sunk vertically, and must virtually therefore be classi
fied as small diameter vertical shafts.

Where ventilation alone is to be considered, these 
would certainly be far quicker to put down, and cheap
er to drive than any form of standard incline or verti
cal shaft ; and in any case ventilation can be most satis
factorily obtained with a straight well driven shaft 
than with the greater length required for the incline 
shaft.
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Where, however, the vein dips into the hill instead 
of running parallel with its face, an inclined shaft will 
be shorter and more economical to sink than the verti
cal shaft. In the case of ventilation the ideal condi
tion is to reduce the frictional resistance to the pas
sage of air to a minimum, and to make connections in 
the most rapid manner possible with the least outlay 
for dead work.

Other conditions being equal, the really controlling 
factors between the inclined and vertical shafts for 
ventilating purposes will be those that I have already 
specified ; though, as a rule, by the time a shaft is re
quired only for ventilation at depth, the ground has 
been drained, and there are no difficulties to be encoun
tered due to water. Where the shaft is to be sunk, 
not only for the purpose of ventilation, but is also to 
be used provisionally to explore and extract a certain 
amount of ore, all the other factors besides the final 
one of ventilation have to be taken into consideration.

The above notes will, I think, show that there are 
many advantages in the case of inclined shafts which 
have been very generally overlooked in Mexico. It 
may often occur that an inclined shaft sunk in the foot- 
wall of the vein will in the end prove to be the most 
satisfactory, either for exploring, ore extraction, or un
watering. Sinking can be carried on through ùndis
turbed ground, and the main avenue of communication 
in the mine is independent of caves; from worked out 
stopes or settlement of the hanging wall. In the case 
of unwatering old mines the main pumping stations 
can be established as soon as reasonable depth below 
water level is attained, and the old workings tapped 
by means of horizontal core drills (which avoids the 
danger of flooding), while sinking operations are in 
progress to reach the lower levels.

While I realize that this paper is far from complete, 
I trust that it may be a stimulus for the collection of 
further data, and a motive for discussion from my co
workers, which will throw added light on this very in
teresting subject.

THE PETROLOGICAL DEPARTMENT.
[Note.—Engineers and mine managers using the dia

mond drill are invited to send specimens of their cores 
for examination at the nominal charge of 35 cents each 
for slicing. In diamond drilling the most must be 
made of every core ; for it is a tedious and costly work. 
In this respect the microscope is always an effective 
aid. Those engaged in working out relations in the 
Porcupine from drill cores will find its use almost im
perative,—for in that district rocks of different char
acter have often much the same outward appearance.]

J. C. M., Porcupine, 1, 2, 3, 4, Graywackes.—These 
specimens of drill cores are essentially the same. An
gular fragments of quartz, feldspars and fine-grained 
diabase are the chief constituents. In 4 several shreds 
of muscovite are present. No. 2 is the finest grained— 
3, 1, 4 being coarser in the order named. These rocks 
represent original muddy sands, which may have been 
partly or entirely volcanic in origin. There is no evi
dence of surface alteration, nor of metamorpliism, be
yond mere induration.

J. P., Cobalt, A. Quartz Diabase.—This rock is much 
decomposed, but clearly consisted chiefly of plagio- 
clase and augite with the characteristic diabase struc

ture. A comparatively large amount of quartz is pres
ent, intergrown with feldspar. Biotite and ilmenite 
now represented by chlorite and leucoxene are minor 
constituents. The alteration is due to weathering.

J. P., Cobalt, B. Graywacke.—This fine grained rock 
is probably a specimen of the graywacke slate so abun
dant in the Cobalt district.

G. B. S., Porcupine, 22 Diabase.—The original con
stituents of this rock are all completely decomposed. 
The alteration is plainly due to atmospheric agencies. 
The grain was medium.

G. B. S., Porcupine, 23 Calc Phyllite.—An indistinct
ly schistose aggregate of sericite, calcite, and chlorite 
with minute rods of rutile and several grains of quartz 
that are probably relics. The original character of 
this rock has been completely altered by metamorphism 
of a mild degree.

G. B. S., Porcupine, 24 Diabase.—This specimen is 
completely altered, but, unlike 22, contains much sec
ondary fibrous hornblende. Pressure and heat had 
therefore something to do with the alteration. It was 
slightly finer grained than 22.

G. B. S., Porcupine, 25 Calc Phyllite.—Like 23, but 
contains considerable secondary albite, but not so much 
calcite.

O. B., Bruce Mines, 1. Diabase.—This coarse rock is 
still comparatively fresh, only the augite being parti
ally decomposed to chlorite. A small amount of quartz 
in micrographie intergrowth with feldspar occurs.

0. B., Bruce Mines, 2, Breccia Conglomerate.—This 
is evidently a specimen of the “slate conglomerate.’ 
There is nothing unusual in the section. Angular frag
ments of quartz and feldspars with particles of various 
rocks are embedded in a fine cement.

0. B., Bruce Mines, 3, Limestone.—This specimen is 
from the limestone and chert bands in the “slate con
glomerate.” Strictly it is a fine grained marble and 
contains secondary quartz, muscovite, and albite, the 
latter as large irregular grains filled with inclusions.

INDUSTRIAL NOTES.
Allis-Chalmers Reorganization.

The recent re-organization of the Allis-Chalmers 
Company is of interest to Canadian machinery users. 
Through its close connection with the parent company! 
the Allis-Chalmers^Bullock, Limited, of Montreal, win 
reap considerable benefit by the strengthening of the 
position of the Allis-Chalmers by the addition of new 
capital.

Receivers for the company were appointed in Mil' 
waukee on April 6th, and the names show that the re
ceivership is of a friendly character. The plan of re
organization has been under way for the last three 
months, and proved satisfactory to all interested. U°' 
der it bondholders and the preferred and common 
stockholders agreed to give up their securities and ac
cept instead preferred and common stock in a neW 
company. The elimination of bonds amounting 
$11,148.000, and the addition of new capital amounting 
to $5,192,000 will place the company in a strong P°sV 
tion and enable it to take full advantage of its no" 
shops at West Allis. Milwaukee.
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SPECIAL CORRESPONDENCE
NOVA SCOTIA.

Dominion Coal Outputs.
The output of the Glace Bay mines for March was 353,720 

tons, the largest output ever obtained from these collieries in 
this month. The best previous March output was 346,529 tons, 
in 1908. For the first quarter of the year the aggregate out
puts total 965,000 tons, comparing with 885,885 tons in the first 
quarter of 1911, and with 946,286 tons in the first three months 
of 1908.

The weather during the month was favourable to operations, 
and although the drift ice around the coast is very heavy, the 
Prevailing winds have been such that the movements of the ice- 
pack have not interfered with navigation to any marked extent.

The production of the new mines is beginning to tell on the 
daily outputs of the Coal Company. The outputs for the 27th, 
28th, and 29th of the month were respectively 15,868 tons, 16,- 
035 tons, and 16,762 tons. On the 27th and 28th No. 6 Colliery 
was idle, so that, counting in this colliery’s production at the 
usual figure of 1,000 tons, the output for the 28th was équiva
lut to 17,000 tons. These three days gave the largest output 
ever obtained by the company in a similar period. It may be 
Predicted that with ordinary favourable circumstances the daily 
outputs during the summer will occasionally exceed 18,000 tons.

The Spninghill mines produced during the quarter 107,000 
tons, an increase of 78,000 tons on the year 1911. The March 
output was 33,470 tons.

The combined increase from the Springhill and Glace Bay 
mines will, therefore, amount to 158,000 tons over the first 
three months of the year.
port Hood Colliery.

There have been some interesting discussions in the Nova 
°°tia House of Assembly during the present session on mat- 
ous connected with the coal mines of the province, and the 
mes Department has been vigorously assailed by the members 

the Opposition, with the usual admixture of truth and error 
at characterizes the tactics of the politician.

, A good deal has been said about Port Hood Colliery and the 
’uundation of last June, and an impression seems to be abroad 

at something might have been done that was not done to save 
mine after the water broke in. As a matter of fact, allthe

that could be done was done, and no criticism can be justly 
^a,le of the action of either the management of the colliery or 

Clines Department, immediately after the water burst in. 
ho6 ^me ^°r ac^on then Passec*- There was absolutely no 

T® °f damming the flood, and although the management made 
ful raVG a^empt to control the water, they might just as use- 
de ^ *lave done nothing. The situation was beyond human en- 
^ v°Urs. The possibility of recovering the mine was one to 

decided by mature consideration, and a careful estimate of 
® financial responsibility involved.

the Government is open to criticism, it is that it did not 
aPP°int a commission to report on these and other points, 

too 0U*' a**owing their opponents the kudos of suggesting a 
tg °bvious procedure. It is to be heartily regretted that a mat-
vin Suck importance to the coal mining industry of the pro- 
^ e sfi°uld have been given a political aspect, thus obscuring 

real issue.
Was 6 Cause °f the Port Hood inundation is to be found in what 
the” ^one> or left undone, before the water broke in. Whether 
Point"’1 ter came directly from the sea, or indirectly, is not a 
kn 01 very much importance, but what would be useful is to 
q-j, 'vhat caused the fracture of the superincumbent measures.
°aus ^°ln* technical enquiry should be directed more to the 
Pen the failure of the cover, rather than to what hap-

( after the roof broke, and the water had entered the

The personnel of the Commission which the Government has 
appointed is in itself an assurance that the antecedents of the 
flood will be thoroughly investigated.
Unworked Coal Areas in Nova Scotia.

The statement is often made that large areas of coal bearing 
lands in Nova Scotia held under leases from the Provincial 
Government are being held by speculators, thus preventing their 
development, to the general detriment of the province. It was 
stated in the course of debate in the Nova Scotia Parliament 
that out of 108 leases only 20 covered properties that were be
ing worked. It was further stated that out of 1,010 square miles 
of coal areas, about 10 per cent, were being operated, or only 
146 square miles out of 1,010 square miles. It is certainly 
open to grave doubt whether there are 1,010 miles of coal lands 
in Nova Scotia. There are a good many leases issued in Nova 
Scotia covering tracts of land under which no coal will ever be 
found, because it is not there. Furthermore, much of the coal 
lands under lease is territory underlying the sea, distant many 
miles from the shore. These areas may or may not be wrorked. 
Their existence is presumed on good geological evidence, but
not as yet proved. Again, they are in some instances so far out 
to sea that their operation need not trouble this generation nor 
that which will follow it. If a careful estimate were made of 
the coal seams in Nova Scotia which it would be feasible and 
profitable to work at the present time, for comparison with 
areas actually in operation, the discrepancy would not be so
great as some people appear to imagine. Economic conditions 
decide whether or not coal areas shall be worked, and while
thick seams of coal remain unexhausted which can be cheaply
mined, less favourable areas with thin seams will be left un
touched. There are many thin seams of coal in the Sydney 
coalfield, which to-day are neglected and thought but little of. 
Some day, however, they will become valuable. But it is not 
fair to assume that because an area is held and not worked that 
some more or less hypothetical speculator is to blame for its 
non-development
The C. M. I. and the Mining Societies of Nova Scotia.

At the recent annual meeting of the Nova Scotia Mining 
Society, Dr. Barlow, of the Canadian Mining Institute, brought 
before the meeting the advantages which would follow from af
filiation with the C. M. I. At the same meeting the advisa
bility of affiliation with the South Cape Breton Mining Society 
was discussed, and this Society was requested to send a delega
tion to confer with the Council of the Nova Scotia Mining So
ciety and a delegation from the C. M. Institute. This is a move 
in the right direction. The benefits to be obtained from af
filiation of technical societies has been proved conclusively 
by the experience of the Canadian Society of Civil Engineers, 
the Federated Mining Institute of England, and the American 
Institute of Mining Engineers. Men actively engaged in the 
technical direction of large mining enterprises cannot spare the 
time to attend meetings at a distance. Neither can a large num
ber of papers be read and adequately discussed at an annual 
meeting. After all the great benefit of any mining society to 
its members is from the papers which its members contribute, 
and these are better digested in the leisure which comes between 
working hours. The chief aim of a mining society should, 
therefore, be to publish full and well printed transactions, ar
ranged to be bound annually for permanent reference. This, of 
course, costs money, and is almost impossible for a small so
ciety.

Again, the remark is often heard, particularly in Cape Bre
ton, that the proceedings of the Canadian Mining Institute deal 
too exclusively with metalliferous mining, with the Cobalt and 
Porcupine regions, and contain very little that interests the 
coal miner. Exception is sometimes taken also to the prepon-
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derance of papers on gold mining and kindred subjects read 
before the Nova Scotia Minling Society, although it must be 
admitted that no such objection can be urged against the pa
pers read at Halifax this year. Affiliation, howeved, would 
provide a remedy for all this, and would enable each society- 
while retaining its own identity completely and all the social 
advantages this carries with it—to participate in the advan
tages of a set of transactions covering every field of mining. 
In a country so vast as Canada, with such a varied range of 
mining branches, there is a unique opportunity for a mining 
institute which shall embrace and federate all the existing so
cieties, and adequately represent the mining industry of the 
nation. But this can not be done by an Institute which meets 
in Montreal, Toronto, or Ottawa, unless that Institute is af 
filiated with the east as well as with the west.

It will surely be to the mutual benefit of the Canadian Min
ing Institute, the Nova Scotia Mining Society, and the South 
Cape Breton Society to join hands, and it is to be hoped that the 
rapprochement will be carried to its logical conclusion.

ONTARIO.

Porcupine, Swastika, and Larder Lake.
So far developments at the Bollinger mine have more than 

justified the estimates Mr. P. A. Robbins made in his annual 
report. To date the most favourable developments have been 
on No. 2 vein and No. 4. In the report, No. 4 vein was esti
mated to contain 35,000 tons for the first 200 feet, although the 
200-foot level had not then been reached. The vein at the 200- 
foot level has just been cut at the time of writing, and while 
it has not yet been sampled, it bears a strong resemblance to the 
vein at the 100-foot level where, it was good payable ore. 
The cross-cut from No. 1 vein was pushed 200 feet and had 
passed under a point directly below where the vein should have 
appeared. The walls of the cross-cut were then washed down 
and on the north could be seen some pyrite which gave a low 
assay. A round of holes was then driven and when fired a four- 
foot vein of quartz was opened up. On the 100-foot level the 
No. 4 vein is so much better in grade and so many breaks in 
the vein have been filled in that it is estimated that there is now 
about twice as much ore in sight on this vein as was estimated 
in the report. Development work on No. 2 vein has been so 
much better than expected that it is computed that $1,800,000. 
is estimated rather than $1,200,000. These estimates are not of 
ore actually blocked out, but of what may reasonably be ex
pected to be developed. The work on the main vein is proceed
ing more slowly. To the north the drift is now in bad ground, 
and it is probable that the commencement of the next ore body 
will not be picked up for 80 or 100 feet. At the end of this 
barren patch a winze has been sunk 30 feet below the 100-foot 
level and there shows $32 ore, so that the probability that the 
ore shoot does not continue down to the 200-foot level is now 
very small.

The first fruits of the McIntyre ten-stamp mill have been 
shipped out in the form of two small gold bricks, worth about 
$5,500. The management give out the report that 75 per cent, 
of the gold is being saved on the plates and that the tails, after 
concentration, only run 58 cents.

Another strike is said to have been made on the Tough claims 
at Swastika. During the winter and so far this spring Swas
tika has been the only prospecting ground that has yielded the 
prospector any results at all. Silver is reported to have been 
found in Lebel township, and several spectacular discoveries of 
gold are reported from claims within a few miles of Swastika.

A six-drill compressor has been installed along with two 60 
horse power boilers at the property of the Hollinger Reserve 
mines. The shaft is now down 40 feet, and will be sunk to 
200 feet without a check. The ore in the main vein is said to 
average $12 to the ton.

The main shaft at the McEnaney mine of the Crown Re
serve Mining Company, is being sunk to the 300-foot . level, 
while drifting operations are still in progress on both the 100 
and 200 levels.

A small prospecting plant has recently been installed on the 
Kenora property in the Three Nations section of Whitney Town
ship, and sinking can now be undertaken to greater advantage. 
It is reported that a good body of milling ore is indicated. Na
tive gold is also being discovered in the bottom of the shaft of 
the Three Nations Mining Company at a depth of 140 feet.

Two new veins have been cut on the Plenaurum property on 
Pearl Lake, both at the 200-foot level. One was cut on the north 
shore and one on the south shore.

A new six-drill compressor and a boiler have been installed 
at the Crown Chartered to work the Davidson lease. This will 
enable the company to operate to much better advantage than 
they have heretofore been able to do.

The power situation has now adjusted itself until the sprng 
freshet runs on the Mattagami River. The only sufferers from 
insufficient head of water now are the Plenaurum, which has 
rented the Bewick-Moreing compressor, and the Jupiter, which 
is operating again with its old steam plant. There are, however, 
pretty general apprehensions of further trouble at the Porcu
pine power plant when the Mattagami River is in flood after 
the snow melts.

Cobalt, South Lorrain, Gowganda, and Elk Lake.
There is considerable activity at the Green-Meehan mine. Un

der the name of the Sata Maris, a considerable quantity of low 
grade ore is being despatched to a Cobalt concentrator for treat
ment.

The La Rose Consolidated has increased its dividend rate 
from 8 per cent, per annum to 10 per cent, per annum. At the 
old rate of 2 per cent, it amounted to $150,000, and at two and 
a half per cent., $187,000. The La Rose has now paid $2," 
766,685 in dividends.

Continuations of two productive veins have been discovered 
on the McKinley mine under the swamp at the 150 and 200- 
foot levels. In a very short time an aerial tramway will be 
started to connect the Savage with the McICinley-Darragh, so 
that all the lower grade ore which is now being treated in the 
jigging plant at the Savage will come direct to the parent mine 
for treatment.

Several properties on Cart and -Peterson Lakes have recently 
resumed operations. The Little Nipissing is being developed by 
the Peterson Lake Mining Company, the old Kerry lease, now 
the Seneca Silver Mining Company, is working again, and an
other attempt is being made by the Gould Consolidated to pi6^ 
up one of the Nipissing veins.

Another new vein has been cut on the Silver Leaf property at 
the 470-foot level at 280 feet south of the shaft. The vein 
when first discovered was of barren calcite, but now carries 1°"' 
values.

The Nova Scotia Cobalt Mining Company has gone into 
liquidation. The company has for a long time not possessed any 
ore of its own to put through the large mill on Peterson Lake-
but an attempt was made to raise money treating ore from the
Kerr Lake, the Crown Reserve, and the Drummond. It has now 
been discovered that the process under the contracts signed with 
the various companies would not give an extraction which won
yield the company any profit at all, and it has now been 
c:ded to go into liquidation. A meeting of the creditors is ca 
for April 12th, at the King Edward Hotel, Toronto.

de
fied

BRITISH COLUMBIA.

Nelson.—Two months ago the Hon. the Minister of Mines ilP 
proved the recommendation of the Provincial Mineralogist 
the effect that average samples of the ore or dike-matter occur 
ring on the property of the Kootenay Gold Mines, Limit®1 ’
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known as the Granite-Poorman mines, situated near Nelson, be 
obtained and sent to eminent analytical chemists for deter
mination whether or not it contains, as had been alleged it 
does, platinum or metals of the platinum group in commercially 
Payable quantity. Accordingly the Provincial Mineralogist took 
steps to carry into effect the object of his recommendation. 
Many statements that, (in the absence of verification by metal
lurgical chemists widely known to be fully competent to de
termine whether or not any of the platinum group of metals 
do occur in the ore referred to, in sufficient quantity to make 
their presence of commercial importance) may reasonably be 
regarded as open to question, have been published in Nelson 
aud sent out from there in press despatches, until' it has been 
deemed desirable for the Provincial Department of Mines to 
endeavour to ascertain whether or not there is warrent for even 
the less glowing of the allegations that have been made and given 
wide publicity. It is significant that both Dominion Government 
effieials and assayers in the employ of companies possessing 
well-equipped laboratories, have stated that in their examina
tions and tests the claims made relative to the presence of the 
Platinum metals in ores obtained in the vicinity of Nelson have 
not been sustained. The action of the Provincial Department 
°f Mines is, therefore, the more commendable, since investiga
tion by thoroughly impartial and independent men may be ex
pected to sÿow either that platinum metals really do occur in 
quantity sufficient to be of commercial importance, or that the 
statements made to the effect that they do were those of ill- 
mformed and irresponsible persons, and consequently both un- 
Tebable and mischievous in,their effects.

Hedley, Similkameen.—Recent information concerning the re- 
®ldts of the mining and stamp-milling operations of the Hedley 

0 d Mining Company indicates that they continue to be profit- 
a ki and that the profit earned during the first quarter of 1912 
''as larger than in the corresponding period of 1911. At the 
j ne °f writing available information covers the months of 
^ unary and February, and but three weeks of March, so that 
. e "gures for 1912 used in making a comparison between the 
Tsults of the respective first quarters of the two years must be 
legarded, so far as those of 1912 are concerned, as, to a small 
extent, only approximate.

1911—
The figures for 1911 were :—

Month. 
January. 
February 
March

Tons.
Milled. Assay Value. Profit.
4,239 $11.29 ■ $17,979.85
3,929 11.98 16,862.92
4,391 11.90 22,477.85

Total..................... 12,559
1912_

January............................. 5,701
February............................... 5,010
March (21 days) .. .. 4,232
Estimate for remaining

10 days...................... 2,015

$57,320.62

$10.70 $25,928.92
9.49 17,382.09

12.18

33,365.22

Total 16,958 $76,676.23

tin. '!Dalysis the foregoing figures will result in showing for 
0£ rst three months of 1912 an estimated increase in quantity 
3^ 016 crushed of nearly 35 per cent., and in profit of about 
Part'ei' Cent" M may be stated that the tonnage for the latter 
q March has been estimated as similar to the average daily 
fit l ^ ^°r the immediately preceding 21 days, while the pro- 
profit&s been calculated on the basis of that of the average 
$5 34 Fer ton of ore milled through the whole of 1911, namely 

this estimate should prove conservative, for the rea

son that the exigencies of doing thoroughly good mining work 
required the breaking down of a quantity of rock that re
duced the average assay value of the 5,010 tons of ore milled 
in February to $9.49, which was $1.06 per ton lower than the 
lowest monthly average during the whole of 1911. As the aver
age assay value for one month of 1911 was $14.36, it will be 
reasonable to look for a similarly high average for at least one 
month of 1912 to offset the unusually low value for last Feb
ruary. The information here given is submitted with the idea 
that as it bears upon the results obtained at the largest mine 
and mill in British Columbia at present operated for gold only, 
it will interest many readers of the Canadian Mining Journal. 
There are several other mines in the province the annual pro
duction of which includes a larger quantity of gold than that 
produced by the Hedley Gold Mining Company, but this is in 
conjunction with silver and copper as well. It is noteworthy, as 
indicating the efficiency of the gold-saving appliances and me
thods of the Hedley Gold Mining Company, that in 1911 there 
was made an average extraction of 94 per cent, of the gold con
tained in the ore milled.

Princeton, Similkameen.—The British Columbia Copper Com
pany, which 'is doing development work on several of the 63 
mineral claims of the Voigt group it holds under option of pur
chase, is obtaining distinctly encouraging results on claims Nos. 
14 and 18. In a cross-cut on No. 14 claim 8 feet of ore was 
encountered at a depth of between 90 and 100 feet. Of this 
about two feet gave assay returns of $24 in gold and copper. 
A good-sized lump of ore sent to the company’s head office, 
New York, contained gold 0.55 per ton, and copper 8 per cent. 
Much ore of good grade has also been found on No. 18 claim. 
These results are considered favourable, and it is hoped they 
are but preliminary to more important discoveries that will jus
tify the company in eventually purchasing and extensively work
ing this Copper Mountain property.

Britannia, Coast.—Last year’s favourable developments and 
results at the Britannia Mining and Smelting Company’s mines 
on Britannia Mountain, near Howe Sound, together with the 
higher price now obtainable for copper, has led to the adop 
tion by this company of even more activity than that which 
characterized its operations last year. Mention has already been 
made in the Journal that in 1911 this company mined and treat 
ed at its large concentrating mill, more than 100,000 tons of 
ore and produced concentrate averaging about 14 per cent, 
copper, its production of that metal having been between 8,- 
000,000 and 9,000,000 pounds. Estimates of developed ore in 
the Britannia mines vary between totals of 450,000 and 1,- 
000,000 tons, and average copper value contained therein up 
to 4 per cent. Taking the lower estimated tonnage only, and 
an average copper ■ content of 3 per cent., and an average re
covery of only 80 per cent, of the copper, as was made in 1911, 
it will be seen that at the present market price of copper there 
is a comparatively large realizable value available. To take 
fuller advantage of these favourable conditions than is prac
ticable under existing local circumstances, it is planned to double 
the capacity of the hydro-electric power plant, and make pro
vision for conveyance of a much larger quantity of ore from 
the mines to the concentrating mill and shipping dock at Brit
annia Beach. In connection with these intended necessary ad
ditions to producing facilities, Mr. Grant B. Schley, of New 
York, who has long financed this enterprise, recently went west, 
for the purpose of discussing on the spot with the company’s 
general manager, Mr. J. W. D. Moodie, the nature and extent 
of the improvements and the most effective means of making 
them expeditiously. For several months the company has had 
from 500 to 700 men in all employed at its mines and con
centrating mill, and it is not unlikely that the number will 
shortly be increased considerably.
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GENERAL MINING NEWS
NOVA SCOTIA.

Glace Bay.—The screening plant for No. 15 colliery, Water
ford, is now on the way from Plowright Bros., England, and 
should arrive here in a few weeks’ time. The plant consists 
of two tipples, two sets picking tables, two sets perforated 
plate screens, one loading belt, and all other necessary acces
sories.

Glace Bay.—Experiments are being made with the improved 
Cottar mining machine, in Nos. 4 and 10 collieries. The mines 
in the Waterford district are equipped with this type, which are 
giving satisfaction.

Glace Bay.—Some of the miners have been growing some
what careless lately in obeying the Mines Regulation Act in 
spragging their coal, and two hand-pick miners have been ar
raigned before Stipendiary John J. Smith charged with viola
tion of the Mines Regulation Act in that regard. There are too 
many violations of the Act in respect to spragging in all the 
collieries, and as a result of a miner’s carelessness or neglect 
to sprag his coal, accidents occur, especially in sections where 
there is “proud” coal.

Glace Bay.—S. S. Halvista was in port of Louisburg load
ing a coal car for St. Vincent, Africa, a Portuguese coaling 
station. She is taking 8,000 tons cargo and 900 tons bunker. 
This is the largest coal cargo and bunker shipped at this port 
up to the present.

ONTARIO.

Cobalt.—An English company has taken over the Little 
Nipissing shaft near the Right of Way and will cross-cut for 
an ore body that has already been located from this spot.

Cobalt.—An additional 20 stamps are being added to the 
equipment of the Townsite mill at the Northern Customs con
centrator in Cobalt, this bringing the total milling capacity for 
Townsite ores up to 50 stamps. The additional equipment was 
found necessary owing to the increased output from the Town- 
site. When these additional stamps are dropping there will bo 
a total of 94 stamps in operation at the Northern Customs con
centrator.

Cobalt.—The additional equipment which is being added to 
the Casey Cobalt consists of a small experimental mill of five 
stamps and a three-drill compressor. The mill, which is being 
installed now is of a small experimental type, and if it is found 
that the Casey Cobalt ores can be treated satisfactorily by this 
the construction of a large mill will be commenced.

South Porcupine, April 5.—The new vein encountered on 
the north and south crosscut on the 200-foot level of the No. 
1 shaft of the McIntyre is proving to be one of the most im
portant on the property. The crosscut is into the vein 15 feet
without yet picking up the wall.

Porcupine.—Two shafts are being sunk on the Miller-Mid- 
dleton lots, west of the Hollinger holdings. The main shaft is 
down to a depth of 76 feet, while the No. 2 was started last
week. Both are located along the west edge of the bluff of
rock that extends across the lots from the Hollinger.

The Keora mine has started work. A small boiler and a 
steam hoist have been installed for future deep sinking. The 
main shaft is down to the 50 foot level, and with the aid of 
the prospecting machinery it will be deepened to the 100-foot 
depth.

Robert Clark, of Buffalo, former owner of the Clark claims 
in Northern Whitney, now turned over to the Gold Crest Min

ing Co., is in the camp. Mr. Clark will be in charge of the field 
work on the property. Boilers, compressor for five drills, hoist 
for 500 feet, pumps, and camp electric lighting plant are being 
taken into the property. The Trinity-Cobalt outfit was pur
chased.

The management of the “big” Dome at Porcupine has plan
ned to accomplish 10,000 feet of underground development dur 
ing the summer. A shaft will be sunk to the 500-foot level, 
while the other levels will be opened out. In all 24 drills will 
be operated.

Sudbury.—The Mond Nickel Company is extending operations 
at Garson mime, with the view of having a steady supply of 
ore for the new works at Coniston, which are now under con
struction. It is to be hoped that an effort will be made to have 
the road from Sudbury benefit by the enlightened and liberal 
policy of both the Dominion and Provincial administrations.

The Syndicate holding option from Stobie and Tough, of the 
Lavack nickel claims, has been at work for some time, strip
ping and trenching the surface. Three diamond drills are at 
work and the ore body has been traced for some distance.

The work on the new Grondai plant of Moose Mountain, Lim
ited, is being pushed along with all possible expedition, but the 
plant is a large undertaking and some time yet must elapse be
fore it is completed. Probably June 1st will see it ready for 
operation.

Port Arthur.—The report that a tiiamond drill was at work 
on the iron discovery just north of town, and that some recent 
assays indicate a remarkable rich sample of ore, has aroused 
considerable excitement, both in Port Frances and International 
Falls.

Dryden, April 5.—Work on the Good Luck claims, sold by Mr. 
E. G. Rogers to Bewick, Moreing & Company, is progressing 
rapidly. Work is being done on two shafts, which are now down 
65 and 50 feet. Cross-cutting has proven the vein to be very 
wide.

BRITISH COLUMBIA.

Vancouver.—Construction of a smelter with a treatment ca
pacity of 2,000 tons daily, at Granby Bay, Portland Canal Dis- 
trict, for the Granby Consolidated Mining & Smelting Company, 
will be started in May. During the present year much work 
will be done on the development and equipment of the Hidden 
Creek mine at Granby Bay. The site for the proposed reduc
tion works, which will also treat custom ores, has already been 
graded. A surface tram will convey the ore from the mine t°, 
the smelter at tidewater.

Vancouver.—The recent increase in the price of copper has 
stimulated mining operations at the Britannia mine on Howe 
Sound. The company now has over 700 men engaged in develop 
ment work, as well as in carrying out extensive improvements 
about the mill. Shipments are averaging about 5,200 tons, iB" 
eluding concentrates, monthly.

Revelstoke, April 4.—The Pioneer Placer Mines, Limit' 
ed, owned by E. A. Bradley and associates, of Revelstoke, haS 
decided to install a Keystone placer testing drill to determiD® 
the values of their properties on French Creek, in the Big Bend 
district, adjacent and tributary to this city.

Phoenix.—In the Voight property, which the B. C. CopPer 
Company took under option last year, some important develop 
ment work has been done. At a depth of a hundred feet in a 
cross-cut running from the shaft, a very promising vein has been 
found, which was eight feet wide. Drifting on this vein baS 
been continued for a distance of 105 feet, and it is believed the 
ore will run to depth.
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GENERAL.

Washington.—A valuable discovery of soluble potash salts has 
been made in the Mojave Desert, Southern California, by field 
representatives of the Bureau of Soils and Geological Sur
vey. The potash was found in a partly dried-up lake. There 
are indications of millions of tons of potash.

San Francisco, Cal.—California mining men are quietly pre
paring for a systematic invasion of High Grade in Madoc 
County as soon as weather conditions permit. Several promin

ent San Francisco capitalists are outfitting prospectors and ar
ranging to be at Fort Bidwell to take advantage of the first 
rush. The present, warm weather prevailing throughout the 
state is expected to melt the snow at High Grade more rapidly 
than first anticipated, and the Golden State miners do not in
tend to be distanced by their brothers of Nevada, Colorado, 
and other states.

Spokane, Wash.—Dates for the American Mining Congress, 
to be held in Spokane this year, have been fixed for Nov. 25-30.

COMPANY NOTES
LA ROSE DIVIDEND RECORD.

The dividend record of the La Rose Mines 
i”g the forthcoming payment, is as follows :

P.C.
1908— October 20...................................... 3
1909— January 20 ........................... 3
1909—April 20 ...................................... 3
1909—July 20 ........................................  3
1909— October 20 .................................... 3
1910— January 20 ................................... 2
1910—April 20 ...................................... 2
1910— July 20 ......................................... 2
*911—October 20 .................................... 2
1911— January 16 .................................... 2
1911—April ..............................................  2
1911—July 16 ........................................ 2
1911— October 16 ................................... 2
1912— January 16 ................................. 2
1912—April 16..........................................  2%

Company, includ-

Bonus.

1
1
1
1

Amount.
$171,505

228,480
228,840
300,000
300,000
150,000
150,000
150,000
150,000
150,000
150,000
150,000
150,000
150,000
187,000

Totals ...........................................35% 4 $2,766,685
Dividends amounting to $1,204,862 were also paid by the La 

use when privately owned.

THE INTERNATIONAL NICKEL CO.
Ibe International Nickel Company has recently declared a 7 

Pw cent, dividend on the common stock, which calls for $810,- 
’ and brings the total of dividends for the fiscal year, which 

(V^S. °n March 31st, to 18% per cent., which makes $1,841,786 
1 lstributed to stockholders in the last twelve months.

ast year the company increased the common stock issued 
lp°m $8,872,662 to $11,582,629. The year ended March 31st,

^0, showed 17.27 per cent, earned on the $8,872,662 common 
stock -, r ’ ’ancl last year showed approximately 28 per cent, on thj
Dcreased common issue.

NIPISSING FOR 1911.
^be Nipissing Mines Company enjoyed the best year in its 
0rT in 1911, with earnings running better than $2,000,000. 

'“In Diis amount there was paid in dividends $1,800,000.
0 c°nipany’s yield approximated 5,200,000 ounces, which

Was
ounce’
year.

Produced at an average cost of less than 14 cents per 
comparing with 14.72 cents per ounce in the previous

savin. Very significant result of the past year’s operations was the
profitg 74 per cent, of the total gross production for net

Was^°u®h a smaller amount of development work than usual 
accomplished high-grade ore reserves were increased by 

. $250,000, while total reserves of all grades were swelled
bisto'm°St 000,000 to $4,500,000, the greatest in Nipissing’s

Prospecting was cut down materially last year owing in part 
to the delay in delivering the hydraulic plant. In fact, it did 
not amount to more than 33 per cent, of the previous twelve 
months’ efforts in this direction. Of its 846 acres Nipissing 
has a virgin territory remaining of about 270 acres.

BRITISH COLUMBIA COPPER CO.

The balance sheet of the company for the year ended Nov 
30, 1911, shows assets as follows: Properties at cost, $3,426,901 ; 
metals and smelter product, supplies, etc., $245,172; copper on 
hand and in transit, $132,343 ; prepaid insurance and taxes, $2,- 
506 ; accounts receivable, $4,666; cash, $3,826,029.

The liabilities of the company at the close of the year were : 
Capital stock, $2,958,545; sundry creditors, $146,473 ; reserve 
for employees’ liabilities, $3,749; profit and loss surplus, $717, 
262; total, $3,826,029.

The company has secured options to purchase the Copper and 
Riverside claims in Franklin camp, the Greyhound claim in Dead- 
wood camp, the L. II. claim, near Silverton, and the Voight 
claims near Princeton.

Shipments of ore for the year amounted to 384,588 tons, of 
which $340,029 tons were from the Mother Lode mine. The 
company’s smelter handled 608,945 tons of ore and blister cop
per production amounted to 10,044,093 pounds, containing 9,- 
944,987 pounds of fine copper, 31,144 ounces of gold, and 134,- 
266 ounces of silver.

DOMINION STEEL CORPORATION.

The Dominion Steel Corporation statement for March, just is
sued, shows that this big concern is doing a tremendous heavy 
business, and that the closing months of the company’s fiscal 
year are adding largely to the success of the whole enterprise.

The steel plant is running full time in order to meet the de
mand for manufactured goods supplied by the company, while 
at the Dominion collieries the output of coal is creating new 
records practically every day.

The output from the steel plant for March is as follows :
Tons.

Coke ........................................................... 42,160
Iron ........................................................... 25,425
Steel Ingots .................................................. 27,710
Blooms ......................................................... 21,230
Rails ......................................................  11,095
Rods ........................................................... 778

Total shipments ................................. 19,305
Coal output ................................................ 353,170

KERR LAKE DIVIDENDS.
The directors of the mine have declared their regular quarter

ly dividend of 25 cents a share on the capital stock of the com
pany. This dividend is No. 26, and is payable on June 15 to
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stockholders of record June 1. This is the third of the 5 per P.C. Amount
cent, dividends to be paid by Kerr Lake, and will bring the 1909 ........................................ 23 690,000
total percentage of dividends paid by this mine to 134 per cent. 1910 ........................................ 40 1,200,000
The following shows the payments made to shareholders since 1911 ................... ..................... 10 300,000
the mine first entered the dividend-paying class : 1911 ........................................ 10 300,000

P.C. Amount. 1911 ........................................ 8 240,000
1905 ........................................ % $ 15,000 1911 ........................................ 5 150,000
1906 ........................................ 4% 135,000 1912 ........................................ 10 300,000
1907 ........................................ 8 240,000 ------ ---------------
1908 ........................................ 15 450,000 134 $4,020,000

STATISTICS AND RETURNS
COBALT ORE SHIPMENTS. Year

Weeks to date
The following table shows the Cobalt ore shipments for the 

week ending March 30th, and for the year to date:
Year

Week. to date
Beaver .......................................... ............ 123,988
Buffalo ■................................................ 58,936 653,897
Can. Gowganda .........................   15,967
Casey Cobalt ............................   549,000
Chambers-Ferland ............................. 64,000 192,000
City of Cobalt...........................  57,620 226,298
Cobalt Lake ................................................... 206,530
Cobalt Townsite........................   457,744
Colonial ............................................................. 40,000
Coniagas .....................................   814,057
Crown Reserve .........................   256,139
Drummond....................................   604,000
Hudson Bay ................................... 64,332 376,744
Kerr Lake ....................................... 60,905 384,913
La Rose ........................................... 130,313 1,683,114
Mann (Gowganda) .................   40,000
McKinley ......................................... 84,965 1,368,617
Millerett......................................................r . 126,000
Miller Lake-0 ’Brien................   96,500
Nipissing .....................................   1,043,710
O’Brien ............................................. 64,017 398,970
Provincial....................................   44,440
Right-of-Way .................................................. 220,296
Temiskaming .............................   432,805
Trethewey ........................................ 55,311 241,134
Wettlaufer ....................................... 40,383 160,470

Totals............................ 674,812 10,767,363

The bullion shipments for the week were as follows : —
Ounces. Value.

Nipissing .............................. 98,366.02 $57,296.02
Crown Reserve.................... 13,000.00 7,572.50

Totals ........................... 112,366.02 $64,868.52

COBALT ORE SHIPMENTS.

The following table shows the Cobalt ore shipments for the 
week ending April 6th, and for the year to date:—

Year
Week. to date

Beaver ..........................................   123,988
Buffalo ........................................ 56,635 710,582
Can. Gowganda .............................................. 15,967
Casey Cobalt ............................   549,000
Chambers-Ferland ........................................... 192,000
City of Cobalt ............................................. 226,293

Cobalt Lake ........................ 64,150 270,680
Cobalt Townsite ................. 78,000 535,744
Colonial ...................  ........ 40,000
Coniagas ............................ 184,400 998,467
Crown Reserve .................. 42,430 298,563

604.000
Hudson Bay ....................... 376,744

384,913
La Rose ................................ 77,338 1,760,482
Mann (Gowganda) 40,000
McKinley ............................... 137,981 1,506,598
Millerett................................. 126,000
Miller Lake-0 ’Brien . . . . 96,500
Nipissing................................... 1,108,822

398,970
Provincial............................... 44,440
Right-of-Way ....................... 220,296
Temiskaming.......................... 54,934 487,739
Trethewey ............................ 53,000 294,134
Wettlaufer ............................. 56,000 216,470

Totals...................... 869,980 11,637,343

he bullion shipments for the week were as follows: —
Ounces. Value.

Nipissing............................. 24,875.00 $14,645.22
Crown Reserve................... 22,234.00 12,212.20

BRITISH COLUMBIA ORE SHIPMENTS. 
Consolidated Company’s Receipts.

Ore production and shipments to Consolidated for week end- 
g March 24th :—

Year
Week. to date.

Rossland—
Centre Star....................................... 3,770 36,560
Le Roi ......................................... 954 10,401
Le Roi No. 2   363 508
Bluebird ...................................... ... 57

East Kootenay—
Sullivan ......................................... 851 5,566
St. Eugene......................................................... 401
Society Girl ................................................................. 21

Ainsworth—■
Utica ..................................................   132
No. 1 ................................................ 24 286

Slocan—
Standard ......................................... 202 2,234
Van Roi ............  125 1,079
Hewitt ..............................................................   59
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Year
Weeks to date

Ottawa ............................................   28
Eastmont ........................................   51
Fidelity ...........................................   61
Richmond-Eureka ......................... 31 415
Rambler-Cariboo ........................... 65 411
Rcco ................................................   24
Lone Bachelor................................   31
Ruth ................................................ 44 259
Middleton..........................................   24
Other mines ...................................   228

Nelson—
Canadian King . .i.........................   54
Arlington ........................................   670
Nugget ........................................... 22 44
Granite-Poorinan............................   10
Queen ..............................................   70
Emerald ..........................................   833
Vancouver....................................... 17 17
Molly Gibson.................................   131
Monarch ....................................x. 25 86
Silver Cup.................................... ..x.. 86
Devlin ............................................. 11 11

Foreign—
Knob Hill........................................... 86 1,037
Hope ................................................   20
Northport .......................................   34
Bonanza ..........................................   80

Totals ................................ 6,695 65,231

B. C. ORE SHIPMENTS.
Consolidated Company’s Receipts.

The production and shipments to the Consolidated for the
week ending March 30th were:— ' ear

Rossland— Week. to date.
Centre Star ...................................... 2,457 39,017
Le Roi............................................... 858 11,259
Le Hoi No. 2 .................................. 376 5-4°7
Bluebird .........................................

East Kootenay—
Sullivan .............................................. 872 6,438
St. Eugene......................................................... 4®1
Society Girl ...................................................... 21

Ainsworth—
Utica .................................................................... 132
No. 1 .................................................. 25 311

Slocan—
Standard ............................................ 163 2,397
Van Roi............................................. 31 1,110
Hewitt ................................................   32
Ottawa ........................................ ; • ........
Eastmont..........................................   d<
Fidelity........................................................... 61
Apex.............      33
Richmond-Eureka ............................. 28
Rambler-Cariboo..............................   441
Reco .......................................... ... ........
Lone Bachelor.................................. ........
Ruth ..................................................................... 259
Middleton.......................................................... 24
Other mines ..................................... .....

Nelson—
Canadian King ................................................ 54
Arlington ............................................................ 670
Nuggett............................................................... 44
Granite-Poorman............................ .......
Queen.................................................. 40 116

Year

Emerald ................................
Weeks to date 

833
Vancouver .......................... 17
Devlin ................................... 11
Molly Gibson ........................ 113 244
Silver Cup (Lardo) .......... 86
Monarch (Field) ................ 114
Dreign—
Knob Hill............................. 1,066
Hope .................................... 20
Northport ........................... 34
Bonanza ................................ 80

Totals ................... ........ 5,020 70,251

BRITISH COLUMBIA ORE SHIPMENTS. 
Boundary Ore Tonnages.

Following are the returns of the output of the mines and
smelters of the Boundary district for the week ending March 
24, and year to date:—

Granby .............................. 266,440
Mother Lode ................... ........ 7,512 93,297
Rawhide............................ 27,952
Jack Pot........................... 7,256
Athelstan........................... 340
Emma.............................. 4,901

2,865Others................................ ........ 232

Smelter Tonnages.
Granby.............................. ........ 24,595 313,267
B. C. Copper Co................. ........ 13,324 133,318

For the week ending March 30, and year to date:
Granby.............................. ........ 24,224 290,664
Mother Lode ................... ........ 7,836 101,133
Rawhide............................. ........ 5,050 33,002
Jack Pot........................... ........ 554 7,810

Smelter Tonnages.
Granby .............................. ........ 23,720 336,987
B. C. Copper Co................. ........ 12,175 145,493

DOMINION COAL COMPANY’S OUTPUT.

The March output of coal from the collieries of the Dominion 
Coal Company totalled 353,401 tons. This is the largest March 
output on record, and beats the best previous production for that 
month, made in 1908, by 6,872 tons. Last month’s tonnage was 
23,000 tons in excess of February, and 72,000 tons head of Jan
uary. The total output for the first three months of the pres
ent year is 964,734 tons. The output for March by collieries is 
as follows:—

No. 1, 52,117; No. 2, 69,787; No. 3, 9,995; No. 4, 32,659; No. 
5, 24,974; No. 6, 16,762; No. 7, 14,542; No. 8, 12,252; No. 9, 
37,432; No. 10, 17,039; No. 12, 26,927; No. 14, 22,978; No. 15, 
7,499; No. 16, 5,767; No. 21, 1,477; No. 22, 1,194.

SHARE MARKET.
(Courtesy of A. E. Bryant & Co.)

New York Curb.
Bid. Ask.

Braden................................. 5%
B. C. Copper ................... ............... 5% 5%
Giroux.................................. 6%
Green-Cananea................... 9 Vs
Inspiration.......................... ............... 20% 20%
Yukon Gold ................... ............... 3% 3%
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Bid. Ask.
Goldfields Cons...................... ............... 4% 4%
Nevada Cons........................... ............... 20% 20%
Miami....................................... ............... 26% 26%
Ray Cons........................ ............... 19% 20
Chino........................................ 29%

Cobalt Stocks.
■Sales------

Bailey.......................................

Low.

............... 2%

High.

Beaver Consolidated ......... ............... 43% 44
Buffalo................. '..................
Chambers-Ferland............... ............... 13%
City of Cobalt ..................... ............... 13
Cobalt Lake .......................... ............... *25%
Coniagas................................. 785
Crown Reserve..................... ............... 310
Great Northern ................... ............... 12%
Gould........................................ ................ 3%
Gifford ..................................... ............... 3
Green-Meehan........................ ............... 1% 1%
Hargraves............................... 9
Kerr Lake.............................. ............... 290
La Rose.................................. **375
McKinley-Darragh.............. ............... 165 167
Nipissing................................. **825
Nova Scotia........................... ........................ 3%
Ophir........................................ ............... 10% 11
Otisse ....................................... ................ 1%
Peterson Lake...................... ............... 9% 10
Rochester ................................ ............... 3
Right of Way ..................... ............... 8% 9
Silver Leaf ........................ ............... *5
Temiskaming......................... ............... 40 41%
Trethewey............................... ............... 65
Wettlaufer.............................

*Bid. **Offered.

Porcupine Stocks.
------ Sales------

Low. High.

Apex.......................................... ..................... 05%
Crown Charter....................... .....................33 .34%
Dome Extension..................... .....................68 .70
Foley-0’Brien.......................... *.33
Hollinger................................. ............. 12.00 12.05
Jupiter....................................... .....................43 .44
Moneta.....................................
Pearl Lake ...................................................19% .20
Porcupine Central ................. ............. 5.30 5.35
Porcupine Imperial ..................................06 .06%
Porcupine Northern ......................... 1.62 1.68
Porcupine Tisdale ............... .....................04%
Porcupine Southern ............. 2.13
Preston East Dome ..................................11% .12
Rea ............................................. .54
Standard ................................... .10
Swastika...................................
Vipond.......................................
United........................................ .04
W est Dome ............................

Sundry.

Island Smelters.......................................... 12% .13
Canadian Marconi ............................ 7.85 7.90

TORONTO MARKETS.

April 10—(Quotations from Canada Metal Co., Toronto): 
Spelter, 6.85 cents per lb.
Lead, 4.50 cents per lb.
Antimony, 8 to 9 cents per lb.
Tin, 45 cents per lb.
Copper, casting, 16.50 cents per lb.
Electrolytic, 16.50 cents per lb.
Ingot, brass, 7 to 12 cents per lb.

April 10—Pig Iron—(Quotations from Drummond, McCall &• 
Co., Toronto) :

Summerlee No. 1, $23.00 (f.o.b. Toronto).
Summerlee No. 2, $22.50 (f.o.b. Toronto).
Midland No. 1, $19.00 (f.o.b. Toronto).
Midland No. 2, $18,50 (f.o.b. Toronto).

GENERAL MARKETS.

Coal, anthracite, $5.50 to $6.75.
Coal, bituminous, $3.50 to $4.50 for 1% inch lump.

Coke.

April 8.-—Connellsville coke (f.o.b. ovens).
Furnace coke, prompt, $2.35 to $2.40 per ton. 
Foundry coke, prompt, $2.75 to $3.00 per ton.

April 8—Tin, straits, 43.35 cents.
Copper, Prime Lake, 15.95 cents.
Electrolytic copper, 15.80 cents.
Copper wire, 17.00 cents.
Lead, 4.25 cents.
Spelter, 6.85 cents.
Sheet zinc (f.o.b. smelter), 8.65 cents.
Antimony, Cookson’s, 8.00 cents.
Aluminum, 19.00 to 19.50 cents.
Nickel, 39.00 to 40.00 cents.
Platinum, ordinary, $46.00 per ounce.
Platinum, hard, $48.50 per ounce.
Bismuth, $1.80 to $2.00 per lb.
Quicksilver, $43.50 per 75-lb. flask.

SILVER PRICES.

New York London
cents. pence.

March 20.......................... ......................... 58% 26H
March 21.......................... ........................ 58% 26H
March 22......................... ....................... 58% 26H
March 23.......................... ........................ 58% 26H
March 25.......................... .......................... 58% 26H
March 26.......................... .......................... 58% 2611
March 27.......................... ........................ 58% 26%
March 28.......................... ........................ 58% 26H
March 29......................... 26%
March 30.......................... 261J
April 1.............................. .......................... 58% 26%
April 2 ....................................................... 58% 26H
April 3............................. ......................... 58% 27*
April 4............................. ......................... 58% 27%
April 5.............................. 27%

27*
HolidayApril 8.............................. ....................... 58%

*Bid. **Asked.


